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Ky^©«Mo > 1 , Ipcep4 m^<? * -mmjk ; v~ > 2 , f 1 

. Fc^^ ; l/->3, CT. Fc<^ -JfflJB&^o C . fct— b I 

g G 1 FcF^> (Pierce) t^n- fLtzF 1 . Fc^^'CT. 
F c li^SSSfl&i!^^ ^-©^x^^ >"7 T n 7 ho 8pCEP4l5 

* ? - jpfflia^ ; is->2, fi. f c ^ ? -iM ; u-y 3, c t . f 

si4. ^--^j (e. co i i) n*»t* uop G^i&mo a. m 
ffimm^? ?~<vm n 0 fOPGi^LORFiiPCRiaoTtiisi, 

# u n% y^-MX h5> KHBE3m#-§- : l 3 7 

; J&SB* f7> KI±S£?!)#-^- : 1 2 7) p AM G 2 MH-DN 

AKmSLtzo nhfitc^^ ^-UN-Sffi^f^-^JIS^ML^O P G^ 
13 2 - 4 0 1 Srl&m-C £ & 0 B . pAMG 2 1-t fOPG- 3 2 - 4 0 IT' 
5 K£t££-*-£^!f S ftfcv>i3 ct^lf^? frifcittlffieo S D S - PAGEM 
o v-y i , MWfl* ; > 2 , tt^v^M ; v-y 3 > 3 o rtf^ ; 
v-yA, 37tii; l/->5, 3 7tfl^ 

^<7)^:MM^%; v->6, i»iife«fittis^; 7. ±mm&mm<o 



(16) 1 1 -5 0 3 6 1 6 

015. S D S - P A G E is J: W .X 9 > Xn y -f w > ? K X £ „ CHO 

L?tseS*^^n>JRnf?U, ^"C, R-OPGlfi:#^n-^Lfc, OP 
Gcr)5 5 k &*Si—33£&l 0 0k d ^ ^-Bil^+i^f^fi^^epco® K 

0 16. C HO»t|4? tlfcm&X-*X 3 0 P GO/^fx^fX^ 

»3*fco MM^SDS-PAGECiotML, 7^VAKgf Lfc 
& X ZFfcffl 

o HSP* «t tfJ&SB^fll^* ;v ; ilI<bl$St»ai^o OPG<7)55kd^y^-* 

0 17. C T L L - 2JfflJI&^H*»ta 0 P GcomJlo C T L L - 2 fflJ3&£ «fc 
CFCHO-muOPG [1-4 0 1] f9>^7x^f t> CDfttJflLtfJflKfclg 

^ >^J:o"CMUo ; CTL L- 2 HKfcjgifeo ^fiSu-> ; 

CHO-muOP GHKbJ^^o 0PG<O5 5k d^yv-^J:^ 1 0 0 k d 

0 18. TOi^O PGf — y 9^yxfrt>&t>flfi:m.t1t&ft 

£>£zfmmmmfc&tfz> o p Gus^tffio h5V7^x7?^^iisit 

W4 H|B«L^r<t < fc«||gLfc 0 0PG#&m&, SDS-PAGE, JRI/'TSl 
-OP GSl#S:Mv>* *}x.7*9 >7n ^9KX -oXnU^hLtio 

0 19. >f > • tT h n^*tt&#^*fflJife^*f-r& h u 0 P G [ 2 2 - 4 0 1 



(17) 



1 1 -5 0 3 6 1 6 



OPG [22-401] -Fc ifc^?>^#^ET mm) t fc ii«Tt\ 

mmr y *j zmnm i i a \~mm l?z - 1 < Mr o fc Q MiHrnMajse 

11^^7 7 ^--tr (TRAP) Cf t ^, Wb^WM J: o Thrift L 
oA. OPG£l00ng /m 1 $ -Cy^Po D . 0 P G £ 0 . lng/mll 
-C^Mo E. 0 P G £ 0 . Olng /m 1 $ X-miiWo F . 0 P G £ 0 . 001 
n g/m 1 £ -^m\\o G. tio 0 P G4fi« 0 

0 2 0. OP G COW fi#*fflJM#T RAP fStt©i 

^>o * LfciiiJS <39 huOPG [22-40 1] -Fc m&S&M 
T^-tM l~^PU T R A P^|4£ftife^J 1 1 A HIS® Lfc - £: < K&& Lfco 

12 1. OPG <DM^o h u 0 P G [22 

-4 0 1] -F cWk&S&W*. WHmfifcMoW (5-6 H ; OPG-CT 
L) 4 fc (±^#«^^bc7)^^l^^ra (7-150;CTL-OPG) Kffc 
#0fl&ffM 77^t:iilttL!t„ TRAP 5e* L > OPG CD^#^Tl£# 

(OPG-OPG) Hi3tf£0 PG(DttT (CTL-CTL) ftfcit 
'l4tik££!Lfco 

02 2. ^ ^ X K & & Mtf 3 4 ^ y It?} )^ KM~$~Z> I L — 1 /? , IL 

- 1 a&XZfO P G<7)^^ 0 jfotW * y )V %/ J* <r>Vt )V I L- 1 
$L I L - 1 a IL-l/5+muOPG [22-40 1] -Fc, I L - 

la+MuOPG [22-40 1] -Fc, Tfm uOPG [22-40 1] 

- f c m^comxm^ ^~?-l?z 0 mm-? nca u > tsifta^ ( p 

B S) «*^AL/;o Al~^£tL& I L - 1 B*I£ ; B KTjkZflZ, I L — 1 a 

12 3. ^£.£^1 L 1 -#yg^ J* ^i3tf&^MS?t#fflJ3k^M1-& 0 

"T^o ^EPt* 2 B KmMLtz^V XKjffc-tZ>&'WM%&&7F-fo 40^)PBS'ft 
A£4iH (A) , I L - 1 <D 1 HlffiAis «t CFP B $<D 3 0ttA?rftH (B) , P 
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b s <d i mmxte xvo p g<t> 3 m&x*&u co . i l - i ^ i esa^ «t 

124. iE^^^^<7)#flM^^tt^'i»^|lc?)X-«^^*f 0 v^^Ct 
S&tS;*. (A) ttzltl 4 BH?)mu OPG [22-401] — F c m& (5 m 
g/kg/d) (B) 

£ X ^ffiil¥ fi*SfcM l l C is *t & r < nff o 0 

Wfilt^tift^J 1 1 C^iefcL^r t < K^^tzo A. ^3SAffi*o B. 
muOPG [22-401] — F c M^comXo 

02 7. $V%Mm Ltzy y h ftfcO P G cO^'tto i«21W*ti: 

£v>T, <&TLfc#3ffJgfc*N-a«finiO P G J fcl±flfe*>#L-iSUDH*ffiK J: oT 
y ^ 3 *l>fc «fc o Tfcfc D E X ATlO£li#PMaiB#i3 ■tM© 1 S^fliS «t V s 

/-SEM) o 

wm^fffi^ 1 7 0K*»t*^#Lfcftj» (sham) j:^t#m«m^^> ( 

OVX) K&^X «t *HS;V>IHIfta , **>o i^ifliOPG-FctioTyny 
0PG-FcMlP*iaJ5'7f (OVX + OPG) WtfcTfc^/P 

MIP*«W9-7h (OVX) <fc *) fc^H ii& v> -r* 0 (WrtK + / 
- S EM) 

mmi$mm*gmfo (tnfr) ^^7 7 5'j^ff«>>^*, isje 

9^7 h»c DNA9-T y'9'J-^^#il$^^#§mSS?iJ^y^ (EST) i: LT 
rafeLfco ^15 7 h c DNA^n-vfiiOTJiSi-av^^fii^t: hcDN 



(19) 1 1 -5 0 3 6 1 6 

VX&XVH hM&Tl$, [M 2 B — 2 C (ffi?!f## : 120) , 9 A - 9 

B (B2?!l#-^ I 122) , £>£U ! 9C-9D (SE^J^ 112 4) Kyfto 

(?) 3 ocoge^iKi, TNFR77?'J-^ ^-^M^K^ > fcft" LT&£) & 

*=> § $ -C* * a ISi* «t Vfflti&E. K;* -f > £ a - H*1% i *Ui r ft 
^cr) c D NAf±M,^15$##<fc 19 4>tcL*flr*teo5*iK®S39*3^ KTS £ 
t ^7^\!^-t^>o M 9 D H^SftfcJ* ^Vtf Fl 20 0-1 35 3 Kt?tz& fe: h 
*&te^<Z>— gBJi^rlfrS^ 1 7 1 8 8 7 6 9 0>Tfc 1 9 9 5^ 1 1 2 2 BCG e 
n e b a n k 7*- ^ ^ dSFit L^c 0 

9 ? h is J: 0* hmRNA JA* ttffil 2 IE® L - t <K fflfe L 

o 7 7M:^T, mRNA^m(±WSi, JFFJK, Jftfiis J: O^K-Ctfcftt 5 ft, W 

xv^^-y^^^^ (»J3) x^^titzo smmttfrmn, ( 

KM) > (#$) fcJSHT, j %&m<r>$m&mw*mL*: 0 # 

ft (i jft * J: JR<© KB w 4 * ^ L , # J: *c# <z> *8t 
lo/; c 0 P GI&aKl%<75*^*tt*tt3Kft*B'jBBIfeoafc<^«4?li, TNFR-i 
MM^)Y£ J I4<7)^& "9 <7)gP^**#iRJlZ (ft#fflJ^K «t oTifefrS as 

, ttHffi«-^-*TNFR-|SBa«SS*0 P G kW&o 
7 y ^ c DNAHB#ISrflH/>, Y7^*J:^t f c DNA^n 

->^1U o 2 9 3ffl&^i3tt&^^0 P Gis <fc CM - • a 

T J (E. col i) fcfctf* l£ h 0 P Gcol&iaii**^ 7 & HXf 8 fcfEfcS ftS 
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, t>I gG l^F cfMC^t^l^'J^^f LT, fcSHIi 
V^y'f- Vt LXCO, CK0$$£Xf2 9 3fflflfe»-*»tS^Sfi «t CT-ftlBt: P- £ <fc 
CFv^^OPG # U ^ "7^ Keo3&3Pl-e&& o F c 'J^^f FtLTf £ (± 

U ^ y-f- K t LTO-f - • =r V £ It £ ^gis J; t^UB K P is <fc tfv 9 

xffflUQ p Gtf>ff$£f±*jfcM i oKiesstLSo 

0 P G ^M^v^teli-f > • t'f ufi-MMMT -fe>f , >f > * - n-f * 
> ■ - 1 (I L — 1 ) WM-U U -> ^ A jSi^cT) >f > • tf #tfJK is J: O^IEUT v ^7 

-fe>f "CtSte*^ Lfc ImuOPG [22-185] - F 

c.muOPG [22-194] -Fc.muOPG [22-40 1] — F c > 
muOPG [22-401] -Fe, huOPG [22-201] -Fc, hu 
OPG [22-401] -Fco CH 0«tg4?ftfcm u 0 P G [22-1 
8 0] — F c is <£ XI ^ —-no $*lfchuOPG met [32-401 

jg££^7t 0 f5>^yx^7^v>)7fI4?ti/t77 FOPG [2 2-4 0 
1] , CHO»(:*^T|aix.*°'J^^f LTg4?ftfcmuOPG [2 
2-401] SitfhuOPG [22-401] > & £. Mlfrf^ftttTffiJ&J^ 
t,?)^i:4t4g»t lTM?ti?;0 P Git, #M7cttSD SriVCML 

1 8 6 - 4 0 1 «CM^tn»0 P G*"'J^7'f K OPG 
[1-185] fei^OPG [1-194] ) l*JE|Slfi9M y *) > £ *L 

ttfi^l 8 6 - 4 0 1 3&«0 P G^ 1 ;^^ K©ia^i:|«4l#4 - bZ^kVg. 
ti, Li»LW, >f-o'J"PltHfchuOPG met [3 2-4 0 
l] fi^ft 



(21) 1 1 -5 0 3 6 1 6 

a ) H2B-2C (BBW-f- : 12 0) , 9 A - 9 B (HB?!l#-f- : 122) , 
iiiF9C-9D (@S?d## : 12 4) Lfc#«E^J* ; 

b ) I2B-2C (@B^U## ! 12 0) > 9 A - 9 B (SB^U*-^ 1122), 
JsJ:^9C-9D 12 4) K&ifZ *°'J F- y ?m 

c ) 1 A fli> % Kl 4 8^^L3 

d) (a) feio* (b) K&\f&mm'ttLxmmi>fc&mmmo 

<Dtk%&t8ffi&<O i ) ib(0^^k< t 1 o*^ri-i^U^^ K*3- FT&^tL 
F 1 4 8 - 3 3 7 ? h 0 P G E STCM 7'J ^^Xt^M^ffi 

^faRS*Lfc5 XSSC, 5 0 %^;VA7? F£=t^4 2twrt ^ft* h 'J > 
»«#ffii3 «t ^iajKSrW^i-S - £ iot$Ii:^ i & 0 ( b 

tiLm&H:'^ 7'J ^-f 4f- v a ^*£ttfc^, 0 P G -HIM*° U ^-f- K*a 



(22) 1 1 -5 0 3 6 1 6 

: 120) , 9 A - 9 B (mn^ : 122) „ $3 £ 9 C - 9 D (BB?!l#-5§- : 
12 4) KyjkZ fltz i><D-?$>& 0 

*%W<ds^4 ?v x-fz>mWL<D&$ it, *rj -t?-^ 3 y&m 2 b 

- 2 c (mn^r-w : 120) > 9 a - 9 b (mn^ : 122) , & x v 9 c - 

9D 12 4) tljjsS JtfcatfU K- ffit 

UHo fct, ^^7"'J?VXtsMi±i2B-2C (@B?!l#-^ : 12 0) 
, 9 A - 9 B (ffi^O*^- I 122) > 6^90-90 (BB^J#^ 1124) 

Si:#4H4o HU -^ftktAO P G^)4»#tt?)^ 1 
t©tn, Sfc, AO*'J^^Xt^«l±0PG3-fr/mt:MLT 
5' HI*sJ:0VSfcWt3' iC^^SgtSlM-^^ >^f«*^#^>o # 
3-tM >mi±^n^-^, ai^y+j--, flifilii&aSffc, fs^ih^ 

^tBfcH-o^-CtfVW 7*>J ^-f a ^*fHi Sambrook^, Mo 1 e 

cular C 1 on i ng : A Laboratory Manual, #2 
US, Cold Spring Harbor Laboratory Pres 
s , C 

old Spring Harbor, New York (1989) HfE^S 

?y fOPG^^- KtiDNAIi, AT C C^lL#^6 9 9 7 0 (DT^ 1 9 
95 ^12^2 71 \z American Type Culture Coll 
ection, Rockville, MD £#|£ Lfz ^5^, 5 KpMO-B 1. 
1 tf>^Tiftft?*Lfc 0 7^0PG^3- KtiDNAIiATC C ^f£#-^ 6 9 
9 7 1 <75T"C 1995fl2^27BC American Type Cult 
ure Col lection, Rockvi 1 1 e , MD K^itLtCf 9 7, ^. 
FpRc CMV-^X 5 0 P G^KXm&Ztltca h 0 P G£ 3- D N 



(23) 1 1 -5 0 3 6 1 6 

AfiATC CSIt#-t 6 9 9 6 9 ^>Tt 1995^12^270 KAme v i c 
an Type Culture Collection, Rockvi lie 
, MDK^itLtzy'y 7,^ Kp R c CMV-t fOP G *KTJi«3 frfco 
m<D&m.l$X ^ U ^ h*#TTATCCSItft 69969, 69970 

, jo J: 0* 6 9 9 7 1 <7?DNA-f M:^^ r/'J ^XL> 0 P G?)£^lft 

$tc, ^iCiot, @2B, 9 A& J: 9 B Kjf* fltz 
^V^^f F^^-KU 'fehfltz *° <J ^ 7^ WO P H cD^tt^^Tl- & i 
ZZ>^mfo<0 1 o^fflii'J -^-K?nj|*]<7>$|^3 Hi3V>T 1 y s frtb a s n^<7) 

mzti&o m^mmmt, mnM&zzfmmn f^ > t#nia2 b- 2 c ess 

5TJ#^- I 12 0) > 9 A - 9 B (BB?!l#-^ : 122) , ££0^90-90 (SB^J 
: 12 4) \zj£ £ *ifcjfflfl&n -T > S0PG coM^-^B^ * ^ - K 

l Oct? e-#M^J3V^T, 0 P Gcol^^ii, #;V5J?^->JV*M^ l J^_h^>r 

^ y wtrfx&ztitztyMMM*^- F-t&mmz^tto opg^h- ki-&m 

^^L2 1 6#<7)T 5 yMMU^o BFrS^J: >9 > jft^F c fMJ££ilr Lv> # 
^*^->»f,iI?tT, 4^CI&14^0P G-F cit^*°<J^:/^ F 
^HSititiS (WJl o Iff LiWJCisv^T, (18 

9 E -F K$5\1&±>^V >?'%M^X) 2 2 - 1 8 5 , 22-189, 22- 



(24) 1 1 -5 0 3 6 1 6 

1 9 4 ttz\± 2 2 - 2 0 1 i^©75 y»S?0W*OP G £ =r - KU 3tS 

4 0 1 Ki3V*T) * )V#*y)VtS^^ 1 L 2 1 6#<7)T 5 ^ K**^C^Lfc 

op G£a- K-r*««*ia^"r4o 0t§ikj: <q> «mt±7^ y«H~&*t£>^ 



A is J: 0*RN A £-£tr 0 c DNAliO P G *3&3i-r*itt* <*>ffijjfcjfr» ftfc 
mRNA>j^iS?|l7t7^ U-^e>#e>^* 0 t Mw*sv>"CJ±, OPGC 

s ^ * d n Aiifi^^it^^^^sti^A^Brt^^v a?^ /7 u -^e>#e>n 

#^^4, 6 9 5, 6 2 3f#I) o RNAIi, T 7 T'nt-^-^ itFRNA 



(25) #fePl 1 -5 0 3 6 1 6 

o p g^h - Ki-&«ra^£^r-r&»i^ ?--ei&mnm 

x.S6foHa©tiSliM e t h o d s of Enzymology v. 1 
85, Goeddel, D. V. H, Academic Press (1990 

, fg%, M&is J: ^ffi?Liil%li±«&£-^ifo HBlOlfei^JMlOK?)^ 
t^-f - • n U*(±^nifiLTv^ 0 0i bv^Bi?LI&^1t±#fflia(±C 0 s , c 
HOd-, 293. CV-1, 3T3, ^ fcT-^AX^-WBI (B HK) fflfl& 
^JU^^fxafc-^tro ffl?LttJ»aH£ffliaf±, UltttM «£ K7"n 

-t y -> y ?<r> -r t § iJitf£^Kii56 s o p g 

yn^e-^-, 'j#v-Aa&#gPflu ^^v^-SBM. RNAT.7'7-1'7, $|5-f£ 
is «t « ^ifcitglSte * tr o tf I EH i«HI& *3 »t 4 l&M KM L ^ * * - te^ J> 

$tt^o o p G^m^-mmm^Mmo)^? ti& 0 a^*^* 

*-^£fflv>, 0 P G* s ^3*tS^#T-C, OPG^n- 



(26) 1 1 -5 0 3 6 1 6 

-e&m<nMto*Mm't&ZtK£vXOP G 3 -S:*o OPGIi 

m<D$kiJl^? *-fiP C Tffifl 9 0/ 1 4 3 6 3 Hf£«$*l*: pDSR^-t 

ie«$tt^7°9^ ^ FpAMG 2 li3WpAMG2 2 -H i s CioTW^S 
tt^o 7°9^^ FpAMG 2 1 [4, 5rf£#^-9 8 1 1 3©TC, 1 9 9 6 ^7 H 

240 I- American Type Culture Collection 
, Rockvi 1 1 e, MDi:ff£Lfc 0 7° 7^ FpAMG 2 2 — H i s l±> 
$l£ff 98 1 1 9 9 6^7l24Bi:Amer i can Typ 

e Culture Collection, Rockv i 1 1 e, MD(-§t£ 

m<vm mT$ffi% ? 9 * 3 f & «t crm±«Hi& & *° 'J ^ 7°-?- f $ « go n mm 
0^** • e«x.itcn[*iitt»f.(?)OPG©MWtJo 1*1 

PG^-f-f > 

J*^t><73 0 P Goo]gft^m^-ei£^S J ttPtS@e^J (W^tf, T'n^e-^-fTt 
*°'J^7^ F 

^f^^OPGWt^o 0PGi:fi^<7X, hOPGOT 



(27) 1 1 -5 0 3 6 1 6 

^ j mmm £^rr& *° >j ^ y?- k * £ a o p g ^^t/^sttv^i*^ o % <n&-& < t 
mmit, 12B-2C (mzm^ : 121) , 9 a - 9 b : 1 

2 3) . i3«tC^9C-9D (BB?0#^-1 2 5) Kj^Sftio OP G fc Ji 

, ft) s o p G^&fe^^te^^ *><^& <tti o^^-r 

& J: 9 1 m±c7)T^ JfAt fcliiBJSI*^r-3-a^U^^ K 

tv^, 0PGw4^fi9fSHli, ffiSSSfrAfco-ettfcv*:**, #^tltf £ra^-i- 
&f!m£^- 
t>o iff 4 t<{±, K(±r^ y sfcSfiy — ^" — SB^J <?5 2 ii?)7?yl 

^iCiotMWOP G^V^y-f- Flir; h [1-401] > 77f 
[2 2 - 1 8 0] , 77f- [22-401] „ 77^ [22-401] -Felt 
■£\ 7'^ [1-180] -Fc ^^7, [1-401] . [1-1 

80] , [22-401] , t> [1-401] > -7^y [22-180 

] , [22-401] , [22-180] , t f [1-180] , h 

[ 2 2 - 1 8 0 ] -F cl^i^ hmet-32-40 1 &&tr 0 7?y| 

: l 2 l (77H , @e?y#^- : l 2 3 (v^x) isj; 
a f E^!l#-^ : 1 2 5 (U) fcjg*3*i;fc 0 4fc, OP 8 0- 

4 o i <7)— gus fcit^x<D&&*fcit%)utf*Z'--%ffl%J : J& : nM 1 8 0 - 4 0 
1 <r> 1 J^Jicor 5 y WtMit ; OPGOy^f^>-'j7fF^^ §]54 fzit 

i7? y*S(iSi2 2fc&»ta t^-c^s) i &v>l$u o#^y^ y & 
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3 ^4^0P GsKV^^ KfiJ^LTW : h [22-180 

1 - F c Sfc£\ U [22-201] -Fc Sk-^, £ J* [22-401] - F c 
i®!1=r, [22-185] — F c Ift^> ^^7, [22-194] - F 
£^fro i JlkWK'J'*:/*- Kf±C HO t fcii 2 9 3#m&<Z>r i Wt?Lt&tMi± 

P G # 'J ^ 7> Kf±JSLT*5 :tfmet [22-401], Fc-Umet [ 

2 2 - 4 0 1 ] (F cmMl$MMW8 KlEScS *l* r fc <4IOP Gn-f 
-f > ^eB^JOT 5 y MtiaKtWL&LT^Z) , Umet [22-401] -F 
c iSfe^ (F c ii^KO P GE^U-S-a-LTV**) , Fc-v^J*met [2 2- 
4 0 1] H^r, ^ * m e t [22-40 1] -Fc tfrnet [27- 
4 0 1], 

Umet [2 2 - 1 8 5] , tfmet [2 2 - 1 8 9] , thmet [22 
-194] , Hhmet [22-194] (P25A) , tfme t [22-1 
94] (P26A) , tfmet [2 7 - 1 8 5] , Kfmet [27-189 
] , tfme t [27-194] , thmet — arg-gly— ser - ( h 
i s) « [22-401] , k>met-lys [22-401] , kfmet 
- (lys) i- [22-401], Hbmet [22-401] -Fc (P2 
5A) , thmet [22-401] (P25A),£hmet [22-401 
] (P26A) , thmet [2 2 - 4 0 1 ] (P26D) , v^^met [2 
2-401] , v^^met [2 7 - 4 0 1 ] , v^Xme t [ 3 2 - 4 0 1 ] 
, ^^7met [2 7 - 1 8 0] , V>^met [2 2 - 1 8 9] , v>)Xme 
t [22-194], v^^met [27-189], v^^met [27-1 
94] , ^>>^m e t - 1 ys [22-401] , v)7iHEK [22-40 1 
] (A45T) , ys - (hi s) 7 [22-401] , v»> 

^met-lys [ 2 2 - 4 0 1 ] - (h i s) ? i3j; Xf v 7 m e t [27- 
401] (P33E, G36S,A45P) £^tr 0 Jg#£ 4 3 
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ison^CNuc. Acids Res. 1 0 . 4071-4079 (198 
2) ) KTjkZ fltzWM 7 k^-f%> tHgGl- 7 l©2 2 7 7^ y|f«^fflV> 

tM gGl F c HMHSs^L7t*JV^^'>-«0 P G^BO^tJ^^ 
'\&<Dfr%t\i, mm^'E^K 0 P GgBfrfi^j l 6 4#<7)T 5 y M-e$>& 1 1 fc^-*- 

o £0«mr ?;| 2 2 - 1 8 5 Sf $ L < f±> 0PGt'J#>Ki:(7) 

4£> MaOPGt^-^^^OPGW^ffit^c OPGlif 
■9 t*4 0 S?4 L < f±, OP G#*#f±y^f 33 «£ 0* h 0 7-fi4 0 0 P G 

w±#l#f ci«©rt s^ttsam *y v-^^j i 

t^tl^o O P GO^JVsK^r^-^j^^^lCi: 4 1 8 6 - 4 0 1 

<7)4>& < t ^—^(±0 P G atf V ^y'-f- F<D£t&KM-t* LTV^i t ^ttt^ 
OPG7^1U6-401 <dW$L<D— tci±-£T<D^ SS^t^S 
7^TOT^fiW^|i:^^Sc SUfefcLT, OPG^'J^^fFi 
f± * 60 BMW*: *§BI£#S lft£fi&£&3fl& Ciot^v-f /ci±|iM|I 

Wfb14*° 'jxf i/y^'j a — ;v#<7) r t § tb'tt'J > * - ^-e^tf^^i 



(30) 1 1 -5 0 3 6 1 6 

»t#£F cisfe^rt ^M^'d^'J >®s^^^tfo 0 P G-ty v-o^^ie 
c7) * y ^ Kf± O P G S fill, ffll&M «fc ff'BI^iii 

i& k r & nb sk tj ^ -7- ^ k ^ t) W s ftifsss s *l , * s v m a h * ^ 

&mi4<7) «4><a r t # $ £ & 2> f £ £§tt LH40PG Oikmtfy K 2 ft tz If 

mfotim&zfLi (^mm^m4, 179, 33 « ^^b^^^^ 

jitf tj xf V > V V 3 - ;k oif - !✓ v ^ 'J a - jl//:/n t: V y ? <J a - ;v 3 # y 



(31) 1 1 -5 0 3 6 1 6 

&£,&V)tii»b* m 1 k D a is «£ 1 0 0 k D a ^lt$>^ ( TltiJ 44114* 

, LT*|i*<7)- £&t*&i"E P 0 4 0 1 3 8 4 ( P E G <?> G - C S 
F^<D it 7 7"'J>^) > ifcMal i k h , Exp. H e m a t o 1 . 20^ : 1 
0 2 8 - 1 0 3 5 ( 1 9 9 2 ) (Mb YV v JV£ ffl G M - C S F <D P E G lb 

£\ ftl P E G'fb&J&^-f y\ VMKZ fzN- MM* PEGftL fz 
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gi-tLtf#co^y P E GftL^Wfe^WP e cffcSBfrSrfr 
tt^it) J±, N-5HB*P E GffcLfcl&S* P E G^fkS tltzS&Mfr^frh 

( T Jf >-*f--N-5fcSB) ?>JI£& *>f fcRiSI&fctt-S- -*-*><, JS 

a'SrSJS^ftT'e, # - ivS#^T U v - -CW N - *$fi&fci3 »t a S a K 

H as ®=R ft & BMMMfc a*3&£ $ ft s 0 

£-JftO P G 7 - liffi^ ©ft^ll*f ft i: J: o T pgf i 4 o OPG^yv 
y'M5U< iift < Til < > £8^69 fcTOtfiS^* o 

^^-^-ol-t- — f yxf i/^^ij3- ;v^#^J (PEG r^* > ^ 

tvf tfti&frfr&&f&<Dmmmtf^$ n&c o p G^y ^ivti^^v v-^sh 

«r1iftP E GKfj -y V^Lfc^E ^v-± V) glJfetLT, OP 

G(i, yxf 1/ > h V r > (DTPA) , p-^>V^y 

> (pBQ) ifctifcTh (*JV*;**VJ"f 5 vJV) X^V-h (BS 5 ) 

cFn^^^-e^^flfe^ ^6o<7)r 



(33) 1 1 -5 0 3 6 1 6 

*4iH s tis 0 £tz, p e g tr* 3 K<*>c t i^i^^^tf^i*^^-- 
n -fe x -c ^-f v -<bi3 J: tf/ £ ii ^ > ^ jv £&JSfcT S^ttTl^o 

&5^seSiSI^^ffflt^o ^n^r hf^y* -IDgte. -f;t>3ei&. r 

#l&Wfcfi, OP Gfc#Sifcfcft#«#L'fto& , -£* ft*o gu#^«l»<^ 
46 £>#lJK f A > *° 'J ^ 7°^~ Ft tzltO P G SB^iJ CO — $15 fc. fc> tz & ^ 7°^ K -C* 
oTiv^ 0 OPGt Rt514co *° y ^ n - ^ ;v 4 (i^e y 9 n - jwtfi/ffc^fljs&tf) 
fc*<©^&&^e9¥&J4^*#K&ftI"C*a Ha r 1 owiiJCL a n 

e, AntibodieslA Laborator 

y Manual Cold Spring Harbor Laborato 
ry Press, Cold Spring Harbor N. Y. (198 

*t^#^te33 «t C^ib 1 h - 7"f,ll^g#i#(tSo i fc, ^#^^4 Sit 
i* (V5fci}»4CDR-^57b^$i:#) &-g-£*i£o 3r ^ y^i^CDR-^y 
f >f ^KI i L Tftffl 1 4 i t A^S * (^ifcflfl 1 0 #JR0 0 l^«Mtl3V> 



(34) 1 1 -5 0 3 6 1 6 

T, tr[#£C n B r -iS'l'^hS epharose KM^tL, fjLfo- S e p h a 
rose nyi?x.y~ ^*7A^^T, 0 P G^m^Un^hM^ ffli"o 4 

> Tween^diPo 1 ysorbat e<DZb § W^KSU , h 

a - jk7) r t §i EfriSStJ , r^3>wtr^*ifcjiji^ Ilftf t hu^Acrti 
#i;8Mfc#J ^^tfo i , i&flW* i f± £ 5e'ft * iiiD £ * & * <7> 7X *° 'Jv- 
"CfcllliLfcOP G J: 19 fcSSfiJfc *L*o Ifififc^ii, JtftSftfcBSffl 

t±/hm^O 0 P G com-X ^^^K'HoSC, OPG «^ (it: Fo 

t;v^;v^< 'J i^- h (p-hema) > atfy u ;vr 3 b\ ^imjv^ 

ffPRffi^^Sr^tro 4Mt*°'J v-^JiisHU %M (PL A) , ^'J^jvn- 
JVlt (PGA) , PLAisi^PGA^a^'jY-, tK 'J T 5 Ki3 «t C^tK 'J T 5 

fi^Lfi^ ^n*y-fcji/, ^^n^7^T, n^-HMfi J: tftfy v 



(35) 1 1 -5 0 3 6 1 6 

fl-Ho^TCJ: 19 j£v>®MJ2:R emington' s Pharmaceuti 
cal Science, fl 8 US, A. R. Gennaroli, Mack, E 
aston, PA (1980) Hj^ffi£ti& 0 

§B£ Ji^T £ 7 > * > * t f± 3tfe^**&o— SB t LtfflEi 

TftJJM^tL^o WflRWJ*, (ft 

#:£ J: o* * jv h - > t ; fcf -f & # <7) j& * £ * & „ 



(36) 1 1 -5 0 3 6 1 6 

Z>o 4 5*£l±0*ttJ-^v>T, tffififfitf^, AH, ^£<fctf*£ J ?M##r 

itte x # )v i/ y a js «t chhi<z> ^ * 9 )v<ommsz(oi&T km s *ls & * jv 

4 & te* f4?Ffe L & o 

#^j±iei^#9E£ iaoT!»f#it^^^f 

0 P G^teOTfllfclfcJlJi&TO : 
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* «fc 0 s ¥ Wat^it^Eis «t CFfii^^ K 159561- & m * jv v- ? a jUljeo 
Mo 

& ^(7)t|±^V>^BMP - 1 & LBMP-1 2 fcO?tf*i;&#B3$3&£H^ h 

^>^-a/f^f>-i Pl#SfJ TNF« |fi*#J > ±&/h#M&«6 ft * 
=t IFf^Ttn ^ E - v' ^ - X/nT, ^ ^7 >y (ri/V Kn^-hf ?) 



(38) 1 1 -5 0 3 6 1 6 

7 7 f 0 P G c DNAO|W|^£J: VJ$M 

cDNA^n-r.y^i^lfW^fe^fci^liMa n i at i s 

RtS ( P C R ) l±PCR RJSiB-a*^ (Boehr i nger-Mannhe im 
) ^X^mT&m^KX-oX^^^fltz^^^^-^k^m^, Perkin-E 
1 m e r 9 6 0 0^-^-f ^ V - SrfflV^To fco — Ifcfc. 2 5 - 5 0 // 1 <7) 
9 4 t:tttL, ScV>T 5#M»9 4 tt« 2 0-4 Ot^^JK 5#W 
(0 5 0 - 6 0 1;, £ <fc 0*3 - 5 7 2 T??) 2 0-4 0 ^-f :7 ;v£fro £ 0 R 

IS* 7 2 "C"e3 - 5 »ILf:o Rj££M a n i a t i s h, flfSfc. 

E S T^|fr^7tA6^K'l4d 2 OBBtf*S>J£«LfcmR NA*fli^"C cDNA7-i 
U - SrflllULfc (Adams^, Science 2 5 2 , 1 6 5 1 - 1 6 
56 ( 1 9 9 1 ) ) o U £|&fe/N»is «t tf:*J»*#Stfi U P B 

-^nn**AJJIlli:i5 L 7i (Chomczynsk i^^Sacc 

hi Anal.Biochem. 1 6 2 , 156-159 ( 1 9 8 7 ) ) , S 
&$&%<Dm.W5&*ft^> Dynabeads Oligo (dT) 25 (D 
y n a 1 Corp) ~*<nW&t& J: VZtifr keojgm K. J: o T, 

^RNA»»^f)* 5, J (A + ) raRNAlM^o Superscript 
7*7^? Kl(Gi bco BRL, Gaithesburg, MD) £fflv>T 
7>fAfe^cDNA7477'J-*If L/: 0 WNo t I INRSSBte*^-*- 

5' -AAAGGAAGGAAAAAA GCGGCCGC T A 
CANNNNNNNNT — 3' (S!5!l#9 : 1) 

N o t I 



(39) 1 1 -5 0 3 6 1 6 

mi$£-frf£<DtztbK, 2. 5 p g<D&V (A) R N A is X V s 1 2 0 n g , 3 6 
0ngifcttl 0 8 0 n g <0 9 > ¥ ^ %^^-tZ> 3 ogdSU* ©EiS* 

T^^T^n-;v ( 2 5:2 4: 1 Jfc) O "CSH dttffi U ^V>"C\ jl? 
y-JWfcJR3*jfc 0 3^?)^- (ds) c D NAlll^^L, KlT^d 

5' — TCGACCCACGCGTCCG— 3' ( BB # ^ : 
2 ) 

3'-GGGTGCGCAGGCp-5' ( K ?ij # : 3 ) 

StiRM*, cDNA^No t I T^CML, 7x7-JV : ^nu*M M 
77? ;vr^3-;v ( 2 5:2 4:1 ) TlML, J -/wtfcjRSHirfco 
T\ ««Lfc cDNA^ ©it3ll#H J: otti^tiT^i, ri < S u p e 
r s c r i p t ^7^^ (Gibco BRL, Gai thersburg 

, MD) *m?Ltz^tbft)&Ltz% 5A^V\ yjV«tail-«t »5^->f X^HLfco 
ft^cDNAti|^tn2o(7)|^7"-;vU x?7-)Vfti?t, ^ 
v>-C, No t IisiffS a 1 I pMOB^ ^-DNA (Strath 

m a n fc, 19 9 1) H^lRl#»t"Cji*&Lfco ilfeLfc cDNA^, h n 

*>->3 7|:J:oT, 3>t"f>fE 1 e c t r oMAX DH1 0B^ - • 
3'J (Gibco BRL, Gai thersburg, MD) C*XLfc, § 

Sfrffi2m#*r<z>fcie>fc, isian o o o o^SI*k$&#£> rftfvj >i£LB^ 

20cmX20c mjf^7°V- MKlv^fco ^-fs a v =. 
2 0 0ml <DL-7n^, 7. 5 % ^ 'J -fe a - jk £ J; V s 5 0 ^ g / 
m l T> Vfv^V 9 6 7^;w^ ^ h±t*E1lLfc 

o 



(40) 1 1 -5 0 3 6 1 6 

8 0 V^BMLtz 0 ^fic D N A ? u-~y ycDtztbK, tSUl 0 OTj^M^ 
1 0 0 0 0 ^ tt- >£-^ri-& 9 6fiOfflffiT>tT^'J ^t/^- h 
±.X^Ri£^L£z 0 Qiagen^U'Maxi+f h (Qiagen C 
o r p. , KM 7@) £fflV^T, #7°-iV/^*b<0:/^X 5- FDN A*SH^^#Bt 
U P C R^MfrOfcfcfc 9 6<^v>f ^ n*>f M-BBilLfco 

0«l^*WTO* 'J rr* ? KSr^T* P C RDSl^i (B o 

ehr i nger— Mannhe im) Lfco 

5' — TGTAAAACGACGGCCAGT— 3 1 ( K ?'J 

# # : 4 ) 

5' — CAGGAAACAGCTATGACC— 3' ( E ?J 
S 9 : 5 ) 

5&W<D5 Ot:, £ «t 0 s 3 7 2V<D3 0*TJ?fr; 4 53*M<£>7 2 

^9- (Perkin-Elmer9600) t^-C^f >^r^^- h Ltz 0 

RLft. JttSLfcDNABftf*^ «Ji2fc#<Z>*£3Ste£fl§V^ C e n t r i c o n 
ii*7l* (Princeton Separat i ons) £ ffl v> T £ fcffiSS L 
/Co fiiHR#<Z>#t3S8:fcfl£v^ T3-7°7^^- (^'J^^Vtf K3 5 3 - 2 
3 ; 5' — CAATTAACCCTCACTAAAGG — 3' ) (BS^J#^§- I 6 
) , Ta q 'fe^ — ^ ^ — 9 — KJB (Apppl i ed Biosystem 
s ) SrfflV^ P C REMfe^A ppplied Biosystems37 

3ASIDNA mm &: fe&-?mm l £ <, 

¥J*\z%^tz c DNA^ u-y^h^hfitz 5 ' Kffi^iJSrflHf? 
L> ^CV^-C, FASTA/n^yA (Pearson^, Meth. Enzym 
ol. 18 3, Cl 9 9 0 )) <D&1iis*- V a >£fflv>-£\ 6 JJ 



(41) 1 1 -5 0 3 6 1 6 

4t?)f - ¥^-7, titmLtZo £tz, Luethyfb (ProteinSci 
ence 3_, 1 3 9 - 1 4 6 ( 1 9 9 4) ) Ciot 

If Iff ?tl/:Gr i bskov^ (Proc. Natl. Acad. Sci. US 

A 8 3 , 4355-4359 (1987) ) coEin ~?u 7 <i -;W££fflv^ MM 
ZtitzWM*. lii^ESi 1 ^ (TNFR) X-/^7r?'J- (Smi t 
h ^ Cell 7 6 , 959-962 (1994) ) <7?;£T<7)£ftl<7) ^ 

FASTAfeWyo7^)Vt-ff-^4:fflV\ EST, FRI-1 (F 
etal7'^-f^T^f>-l) £TNF R*-r*- 7r^J ^^oTf^fr L 

t LTlWIjeL^o FRI-1 (if5U6 0 0 b h£^TL, 
LORFIJ^l 50T5 ym-C^oTto ■r-^^-^Hjstt^.ft^iSv^^^fi 
thl ISTNFR (TNF R - 2) Tr&oTto ib^ LTtHMfi 1 5 0 a a 
LORFt:fc^otTNFR-2j5J:U ; FR I-l«ISi:-4 3 %<nmW\^^ 
L?to T N FRX-A - 7r^J -<0|f§ 1 £s J: f7^3 ->^-tM > - 'J y ^<?>WSl 
^fflt^7n ^ <f -;V43**T»- «t *9 ~ 8^Z^37^Sf>H, ^ tUi F R I - 1 * 
feWSk^ < l±Dr r 5 } ) - J rr- Kt5 £ t £^1- 0 FRI-1 

In IB 5-7 fJScDNA7-f7'5'J- n-^Co^^'J-^^/^L 

fco J^T<7)* U a"* ? F^TCCOF R I - 1 ^SfigS tLTto 

5' - GCATTATGACCCAGAAACCGGAC- 

3 ' ( 13 ?U # # : 7 ) 

5' — AGGTAGCGCCCTTCCTCACATTC — 

3 ' ( £ n # ^ : 8 ) 

£*lfe0^9^v-*PCREi6:-CfflV>T^9^5 FDNAC09 6 7"-Jl^ (# 
7*-JHil 0 0 0 0 Wfit&Lfc cDNA^n->^P,©7"7^^ KDNAt^t 
) Sr*^ t ; -->^L^ 0 J^T<^-f : 9 4 *c k £ tt & 2 5h ? 



(42) 1 1 -5 0 3 6 1 6 

%> ; 9 4 1 5#\ 5 r^^ttS 4 5 3 0 ^>f ^ )V ; 6 5 

33lt£ 7 53% 1 ^--f ^ JV-CP erkin-Elmer96 ^ ^- )V<r>^- )V 
*r^?9-&m^, ii Bl g (?) 7* 9 ^ ? F ^- D N A ^ P C R RfcS^i ( 
Boehringer -M a n n h e i m) ^"Cif ipM L7t 0 P C RElKiii?- 
r;m^V*Kj^ J: oTM Lfc 0 9 6 7"775 K D N A 7~ )V<7) >> % l 3 fr^M 

ectroMAX DH10B^--aU (Gibco BRL, Gaithe 
r s bu r g, MD) ^^®^^L^ 0 iSU4 0 0 0 0 <7)M3£$£#£i5£M- h 
n-feiva^^?-/ JV7- (BA-85-, S c h 1 e i c he riWSliu e 1 
l) ^v>-c, tirfB-eUfcttfcP C Rjgtw 32 p - d C TPIi 

V 3 y Srfflv^ 3 n — — /N-f 7''J -if - v o XT 9 U - — > ^ L 

fco 7^JV^-$-5XSSC> 5 0 %JK>f * Vffc*/WA T 5 K\ 5Xf7/N-f 
M> 0. 5%SDS, ^iCFl 0 0^g /m 1 M^^f^-D N A *K 4 2T: 
■C2 - 4 HI7"U^^ 7*<J ?4 XZ^tz 0 ^CV^-C, 7^V^^5XSSC, 5 
0%K^t>ft*^AT^ K> 2Xf>^-f-M, 0. 1%SDS, 100^ 
g/m 1 W^fflfDNA, is X Zf~~ 5 n g/m 1 4 2 t? 

-e~ i smm^^y^) r-f xstfc c #cv^-c\ 7^ ^^^111:72 xssc 

+ 1 0 frW, 55tCTlxSSC # T 1 1 OfrU^ * J^fitf&K 5 5t(:T0 
. 5 XS S C+TM 0 - 1 5#Mifci£Lfco *~ 1*9^*^974 -KSgHT^ 

?<Dtz)sbK=- ^ n^;vo-77 ^ ;^-i(:SMiL/;o — Ikx? V 
7l:HLT, 7"7X^ K^u-y ( P B1. 1) *||L, 1 0 0 M g 

/m 1 TVtf^'J >*-&^-tZ> L -^n^isgJfe^-cJi i?*, 7? 7* 3. KDNA 

**ne>*L^ 0 2. 4kb P Bi. i >r hconm^m^Ltzo 

p B 1 . HVt- hBS^iJ^^f-^^-^WFASTAt-f-^ffl^T, 



(43) 1 1 -5 0 3 6 1 6 

CFv^^TNF R- 2 jtf5-?^^tLT(StS4 5 % <Z>«4Rtfe& s *> o fc e ^^-^ 
F>li3!^ V^-f- KMB^JcDb p 1 2 4 KH^tiiSft, Mv^Tta p 1 3 2 7 

-C^TI-^ 4 0 1a a?iS*n- K1"& L 0 R F *** o tz 0 m 4 0 1 a alfil 
^-<7)N-5ldBHJS»t*iaU3 1 m^(vm&^n-)l^<~f^ Ki3 iC^N- 

fe^*tii#tp^4o<7)prf^^^^r-rs t«j2tt& 0 mfr<&e>m*n&-r& 

SS^iJ fd\ PepPl o t '/d^7 A (Wi scons i n GCGpackag 
e, version8. 1 ) £ffl^Tfi|W|££ tl&^o jfc 0 #fe^£ flit 

4 0 1 a a S:ffl^tIfifif-^^-^^-fLfc„ WR, 

f^i^^^TNFR- 2 «t 9-C*-=>fc 0 T 

NFR-^-A-7r5'J -O^ftlO^ >vt- £ £<^#M£,£3c6ij£>BE?!l&-l£ 
Pi l e u p yn^5A^I^tigU ^"C\ Prettyplot (Wi 
scons in GCG package, version8. 1 ) K X o T % 
fpLfCo -O^fifi^ftF R I - 1 jfifzrf-Si^ 1 1kXcoifa<D T N F R7r^'J- 
p< > s*- tv>Wv>m&%:ffimfe&m\*fco ffl^itliTNFR 7r5'J-> >^ 

R I — 1 iHK-y-a'fM&fcTNF R 7 r 3 "J F1"& £ £ £^cfl£L 

orv#f4$## (Kohno^, Proc. Natl. Acad. Sci. USA 
8 7 , 8331-8335 (1990)) t IWH, lp #& t ^ 

SBLfco F R I - l M.fe^<Dmhfr%fkm¥Mfe^<7>tctb, WMto** 
ot7'J> (OPG) kfaZLfZo 

mmm 2 

JfittKi3tfa OP G mRNA|&SA?-> 

tSSWfc hlfi^y -f>7'n n (C 1 0 n e t e c h) P - d CT Pi 
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1FRI-1 P C hfe^#0^-f XSrtfcfHU 33 «t 

Tf$kM<D^?- >&9kfcLtZo J -*fy?U y h 5XSSPE, 5 0%** 
A T 3 K, 5Xf>A-h fgffc, 0. 5 % S D S , * «t V 1 0 0 ^ g /m 1 SEtt 
ttffifDNAt, 4 2 tT2 - 4^y /'J NX?t/: a ^"C, 

^n?h*, 5XSSPE> 5 0%*WrU% 2xf>;>-ftl, 0. 1 
% S D S , 10 0/. g/m 1 W^ifDNA, do J: 0^5 n g/m 1 if/n 

4 2 1 8 - 2 4 yij ?MX^t 0 

SCT2 XSSCftl O^M, 5 OlCtCT lXSSC^f 1 0 5Hfl, 
. SX^Tl 0-1 5^^Lfc 0 

^ffltSo f^WU^JH4fI^tti$*l.2)o Mr 4. 5 33 £0*7. 5kb 



y* (mmm) &m^, ^tihmcnmn^2. 4kb^?#wtai?^o 

tlDX-T, Jfc«8j£l"*JKG 2. 4kb|S^'J>A-f, J3^, WH33<t^S 
?W:K?ftWXli5?hpBl. 1 F R I - 1 -f y^r~ h<DM$ t IZ t 
3 

7?fOPG^n-> p Bl. l^lSHTI^T, ApoE-fflflS!) 
H^*^ ^ (Simonet?., J. Clon. Invest. 9 4 , 1 3 1 
0-1319 (1994) , 33 iCFP CTffiSU S 9 4/ 1 1 6 7 5 33 =fc Xf^m 
^Sifff^mS^O 8 /2 2 1, 7 6 7f) 

J" P C RigUILfco J^T<7> 5 ' 33 3:0*3' * <J =f * * V*<5~ K* 

P C RJtffiTJB^fco 



(45) 1 1 -5 0 3 6 1 6 

5' - GACTAGTCCCACAATGAACAAGTG 
GCTGTG— 3' ( E 50 # -9 : 9 ) 

5' — ATAAGAATGCGG CCGCTAAACTAT 

GAAACAGCCCAGTGACCATTC-3' ( IB ?!l # 

: 1 0 ) 

P C RRJESiH^ft (Boehr i nger-Mannhe ira) fr\ZkT(D £ 
< UMLf; I lS-ffi09 4*C> ; 2 0#WO9 4*C> 3 0M«6 

2tJ, £ <t^l^W<7)c7)7 4tJ, 2 5^"^ ^iU a i##gfc*iS£, t£f4£Q iage 
n P C R * 9 A -rlfgt U SpeliiVNotl aiSI^-Mt Lfc 0 IB 

o - > U; 0 S ^Jtfc ^ n - > H E - 0 P G ^ y y x ^ y 3 > 

HE-0PG7°y^5 ^2 5^>F^)CsC 1 M^lSB^CJ: o Til L 
?to ffiMLfczfJXZ KDNA*Xh o I $5£VA s e ITiftL, 3. 6kb 

h9>^y->^ y*r- hzr^n^tim^ZirmWiLtzo fts l ®r m- * 5 

mM >'J^, pH7. 4 > 0. 2 mM EDTA+l ^ g /m \<D7,\>y? &lt 

^MtftKmUZ tlTV^rt (CfBrinsterf,, Proc. Natl. 
Acad. Sci. USA 8 2 , 4 3 3 8 ( 1 9 8 5 )) &ltLfc 0 K£ C 0 
z^y^a.^ 9 -^-C-B&ig^U 1 5^^L2 0^2 -*fflmJK££|«C D 

a«eJtlWt*«ES, ^ * n^f >yx * a >»SL^E©»M 9 GD^-ft 
ft fco 5 * ^DNAMf4 + <?)-tt$ti^ F7>^7- ><7) 

p c Ritufcj: ot^^ u --^^L^o nu<om#>w&\$, 

£ *t,fc HhApoE'f>fn^?5 3 6 9 bp o 7t Q PC Rif (g-C^ffl L 



(46) 1 1 -5 0 3 6 1 6 

5 ' - G C C TCT A G A A A G AGC TGG G 
A C - 3 * ( IB HJ # m : 1 1 ) 

5'-CGC CGT GTT CCA TTT ATG A 
G C - 3 ' ( 1Z n # # : 1 2 ) 

P C R Hov^TC^ffli : 2 5>K^ 94t, 1 ^ * >W ; 1 55*W£> 94t, 2 
0#W<7) 63t, £ i 0*3 0#fSCD 7 3 0 *M ^ 7tr 0 4 9 69tc<7) 

^H£<^*>, 9tf*PCR» 

14 >■ y y X "J ^ - y * ft tj ^ # L T |W| £ $ tL 0 

8 - 1 Oltti:fiV»T, 5o^)f5>Xyxr.-7^i^# (2, 11, 16, 
1 7 £ «t V ; 2 8) is «fc 0* 5 oco^fBS ( i , 12, 15, 1 8 £ «£ 0* 3 0 ) fc^fHfc 

<7)i!ii6#^e)«smL?to ^^fflF-53^-e(±, v^£j»u $tm<DM*n®m 

K-HUhLtzo fS®£ tLTV>& r t <K (McDonald^, Meth. Enz 
y m o 1 . 1 5 2 , 2 1 9 ( 1 9 8 7 )), ±X<D Y 9 - y ^ftlJ#Mfr, 

* J: 0 1 5 (75 «*tM rajg^^©fFK*> f,^»R NA*flU, 7 - > ?u 

ftlffK^ G> <^ r n a ots tar i o ^ g ( 0 g d e n h , M 

eth. Enzymol. 1 5 2 , 6 1 ( 1 9 8 7 ) ) K «t oTMfL, ^V>"C 
, HYBOND-Nv^D Vjfc (Am e r s h a m) fcffU "PdCTP -« 
IpBl. HVt-hDNAT^n-'/Uo 5 0%*JVA7^ h\ 5XSS 
PE, 0. 5%SDS, 5 Xr^^- H£?&, l 0 0 ^ g/m I ftttti^D 
NAj3=tO=2-4xio 6 c pm^Il7"n-7ym 1 <7VW 7'J V-i^-l/ 

a 4 2 *C-C^>f ^'J ^-f -If- v a > ^-B^tfo fc 0 f V *f-i -If 

^3>i:«^ ^n^*, 4*2XSSC, 0. 1 % S D S Sfii:T 2 
0, #CV>-C, 0 . 1XSSC, 0. 196SDS4 1 , 5 5 TJKT 5 - 1 OfrM 
2®i5fe^L^o ft!l#i#*3 «t TOM HJfi^tt K & »t * b 9 > * v - > * - 



(47) 1 1 -5 0 3 6 1 6 

h 9 V* 7 *7 -7 4 - K X *) iffltte L fc„ 
y --if > -7 h 7*- 9 it, ^ 9 y ^ll!l^#:<7) ^ 7 o^^moTtb 

16, 17, 22, 3 3 is J: 4 5 ) 0 l^l^flR v ^ X 33 <fc tfift|*&fl:<0 ^ 1 o 
(ft 2 8) ( ± f 7 > 7 y - > - 1 1 m R N A ^ Hi L ^ ^ o /c o OPGIiflifc 

ii£ fitiM.&3-Mifov> l^jK^a&at-e** {i-f-e*>2>o P C RiS j; £>V — *f > ^ 

M&1£v?;*<*H ^, ifitJ 2, 1 7**1/2 2 !>7>^y- 
0 P G^^tJ^^vSf'te 

J^T?>^ffi^t£v>, 5Eoh5^i-?^n (ftjt)2, 11, 16, 
1 7 &£V2 8) is J: 0 s 5 (gift 1, 12, 15, 1 8 J3 J: 0=" 

fco & jfiLffiHt:^ is J: 0* jfiLfft^* ^ ;i-co a6 J* J± jfuff is X tf^ksk t LTS 
#Lfco B*MW?§^«, StJEWC Oa!RAt J: & ft#*££?E X-ifijl 

Zn-*)W>j>t«Lto JR&LfcfflttfiffFJft, JM, PM, PI, 

mm, mm, mm, wm, Mtre, #, m, ^m, w, mm 

, am, ¥«u ^m, mM, mm, mm, mm, axzf-wmmt^tf^ 



(48) 1 1 -5 0 3 6 1 6 

RAP) , tf« {mt-~?? r- ylt^fff-SWlW tic 
TiftJg^H^? *L***<7)|&m*ffllSeLfco Sfc, B r dU*iO i 'F4 8 Off 

fflJIk J3 J: ^ ^ n y 7 - y^^lffli&^tai t tz 0 F 4 8 0 ^TOJlSMI 

7^ >^L> >7k^7Mft£**:o -®>t£ 3 %^$Hfc7lc^-e^>-?-L. p 

rotein Black ( L i p s h a w , Pittsburgh, PA) T 
7"n^L, 7?ft;?n-t v ^7F 4 8 0 (Harlan, Ind 

ianapolis, IN) ^"e-f r- b7t 0 ^ nv t LTD A 

B£fflv> (BioTek, Santa Barbara, CA) tf*^- 

M/7'f7 try ^(BioGenex San Ramon, CA) CtoTi 

v > * y - >|&Sl#-eifiL/h^-f Xv>toTfrH:&j<z& =fc TOIJ#^fefflia(7)^t)D 
#*zfc o o f7>7y-y ^Sfr "CjflL/h* i^^vTiaA/OfcT^ft o 
o iiix.T, ifatiMM, Kit, & «t trrjv* i Jte** 7 r * --e u^jwi^-c h 



(49) 



1 1 -5 0 3 6 1 6 



v^z v ym&\±v?~? v yitm<Dwm^B^^^^tz 0 F 4 8 0 (.*??xk# 

£F 4 8 0 |^MSa^e^#^ffi^E®P^LTil^-e^fc 0 



%k>w$:miTz>j&M-?u~ ycomM-?mmztitzj)K ztihvmtttmtitmL 



LTWco ^Tc7)jtifil^(±mtL-CV^c 0 F 4 8 0 «£«,{±. #WfiK*5V>T 

, ttm&xvo p G%ii# 

lit & 3$* O tz o 

V'J^iiO'KfOPGc D N AcD^m. 

v^/XOPG mRNA©5' ^%5KttB~t& c D N A ? n- > £ P C RigfiM 
Ciot^^^flc DNA7^^7'J- (Clonetech) 3^J£8lLrt: 
0 ^ rfj? ^ l^^-f- ? b 0 P G c DNA&mfrtbBm* ft, ZrtUtlekT 



(50) 1 1 -5 0 3 6 1 6 

5 ' — ATCAAAGGCAGGGCATACTTCCTG — 
3 * ( W& n # : 1 3 ) 

5' — GTTGCACTCCTGTTTCACGGTCTG- 
3 ' ( IB m # ^ : 1 4 ) 

5' CAAGACACCTTGAAGGGCCTGATG — 
3 ' (EMf f : 1 5 } 

5' — TAACTTTTACAGAAGAGCAT C A G C — 
3 ' ( IE ?U S ^ : 1 6 ) 

5' — AGCGCGGCCGCATGAACAAGTGGCT 
GTGCTGCG— 3' (IJlJSf : 1 7) 

5' - AGCTCTAGAGAAACAGCCCAGTGAC 
CATTCC-3' ( IB 81 « ^ : 1 8 ) 

jttl^N o t I 3d X ZfX b a I "Cvi'fb L> 5 ^ - p R c CMV (I 

n v i t r o g e n) t-^"fR]#ttT^ n- >lkLtz 0 ^hittz^v^ ^ F£ p R 
cCMV-Mu-OPG t L?to ^ n- >^M^9^>^ 9 V*^- F@£5TJ£ 9 y 
bOPG cDNAS^JtML/c 0 OPG LORFl^fc/cS 1 30 0 b pil 
i*CbfcoT, 5? hJ&J:^^^DNAB£^l(±tStJ8 8 %H — 
c DNAS5^U(i4 0 1 a a LORF^tU Z.*i*<7? hOP GSSSBB^Jt 
iMKU gaps *^T - 9 4 i t^llW Lfco ^frldU JMIS 

Uti*??* c DNAE?iJ(i^X5 OP Gial^ra- K"J-*ii:, £ J: V mm £ 

£mn&itmik%mzx^m-ui?ztir\,>&z.t*^-to ^xop Gies 

Bfi^JfilWI- 



(51) 1 1 -5 0 3 6 1 6 

g|3#lft^ h 0 P G cDNA^, £IT©9? h 'J * V^f- K* 

5'-GTG A A G CTG TGC A A G AAC C 
TG A T G — 3 ' ( IB ?!] # ^ : 1 9 ) 

5 ' - A T C AAA GGC AGG GCA TAC T 
T C C T G - 3 ' ( KJ J'J # ^ : 2 0 ) 

5' — TCCGTAAGAAACAGC CCAGTGAC C — 
3 ' ( IB n S ^ : 2 9 ) 

5 1 — CAGATCCTGAAGCTGCTCAGTTTG — 
3 s : 2 1) 

mmziitzp c RmmzmmfcL, 5' jmrnnt-mKm^x, ^ vo 

PG c DNA3-f^ >?Wm*1%1&-t2><OK.*fM1t 5' is J: 3 ' Is > -# 

5' — AGCGCGGC CGCGGGGACCACAATGA 
ACAAGTTG— 3' (EJMtf : 2 2 ) 

5' — AGCTCTAGAATTGTGAGGAAACAGC 
TCAATGGC — 3' ( IB 81 # : 2 3) 

^ftt hPC Rjt&j£SE2ni&5SU 2cV*T, Not I £ XX/X b a I *m^X 
, ^7^n*^^?-pRcCMV (Invi trogen) K^lfrhMtT* n 



(52) 1 1 -5 0 3 6 1 6 

-yftLtzo Uhtiti-y?*^ KtpRcCMV-t fOP Gt^U, y n 
- yi\MM<T>% W*^- F@e$nj£*9 f^i 0 P G c D N ABB^U t it 

tfc L fco OPG L0RFi:bfc41 30 ObptfcftoT, ?9 I* £ «fc 0<v ^7 
XD NASE^fi t fOPG cDNAt78-8 8 %^-T*ofc fl £ h 
OPG c DN ABE?!H4 4 0 1 a a L 0 R F £-^?TU -eft £9 y hd3 iO'T-J 
XgfifJSB^Jt JfcfctLfco ^iMS *Lfct h 0 P G^S®{±> 5ni3J:^ 
jaH8 5 % N — , ~ 9 0 96 [WJ — -^$>& 0 y K XZfH 

i"o t MSKiN-^y^t^^ K\ * J: CTN-jB-&«l«#in^ 5 o<^> 

7^XOP G^DNA^i^a^ili T 3 J WMm^m 9 A is 9 b 
-T (SB^y#-^- : 122) o tfOPG^DNAisJ: O^itO $ jtfc T 5 y KffiyiJ £ 
H9C£J:O f 9D K^T (E?HJ#-§- : 124) o 7-7 f, V ^ y. j3 «fc V t h 0 P 
G7?y m^Jt^^ @9E£J:^9Fi:^to 

?f ) ^^k^OPG cDNA^n-'/(7)fii:J:i5, 09CC*L/:DNA 

K^-fk^n*, El 9 cc*U75 y m@e^J<^> 3 fcco 'J */><Dttto*) cr 

xA5^>wsit^^ 0 ^comt*^^ & ? u ~ y ^um^m.*) itm 

6 

opg h^tc*^^ r y > y 

0 P G<DT^ y*^^liTNFRX-A-7 r?'J -<7>^T<7)&£nc7)y 
-c7)|fflm«^tfgNt4^^r1-S (01C) o TNFR-Mlie?«i^iJ* 
K$Hl2>mi>m.W%*?~-7l±~ 4 0 7^1, -y-X-r-f > - V y^KKW^M 
■C* *) > ^^iiSIJcOffit^t^f *? *LTV>& (Banner^, Cel 

1 7 3, 4 3 1 - 4 4 5 ( 1 9 9 3) ) o £ W^f - 7 14®* 4 o?) ($£H 3 



(53) 1 1 -5 0 3 6 1 6 

- 6 ) 9 > Km (I1C #M) $ *U 'J # > Kjg^K W^T iiii:*' 

ft] h flX ^fcCBeutlerfiitfvan Huff el Science 
2 6 4 , 6 6 7 - 6 6 3 ( 1 9 9 4 ) ) 0 &KQL\tMH[\t 6 ocoffiRISr^t V 
Xf^f^^S^ML, t*Lli3ooh*>/f >fly^^7-f (SSI, S 

S 2 JSJrl/S S 3 kW tffr*) «Mi:i4LTv^ (Banner, fffjf) 0 
T N F R 2, CD3 0^J:ffCD4 0©rt|i>< o^oS##Ki3V>T, ^1 

Kj< -f *>m> < 2 o©ifty^jv7 4 k*s#<*> (ss 

1 £ «fc 0 s S S 3 ) o 

Luethy^ (HfrS) K<fc oTf2«3 flX^i>^m^M^X, FOPGS 
SSSB^iJ * T N F R 1 iHi&^f- Y * 4 >~?uy j ~ )VKtt LTt^, W i scon 
sin Package, version8. 1 (Genetics Comp 
uter Group, Mad i son, WI) HOPret t y P 1 o t 7 
n77A^ffl^Tfef^^77i^Lfc (010) o Bfittli F.*-f> 1 - 4 coB 

M k LX p 5 5 T 

NFR 1 (Banner^, «) <7)ffll^K^-f 3 -Dfii££fflv> 

, tfOPG N-^SK^^f VcOH^ctu (3-D) j ef r JV*fBH& Lfco 

^y°^ K#t&£ «£ 55&<a11**>Jg^£«S*TNF R 1 (7)|Sh h h 

ffiWSr, LOOK7"D^5A (Mol ecular App 1 icat ions 
Group, Palo Alto, C A) ^TfiJ® t tz 0 LOO 

i<7)TNFR7r5'J-^>^t c7)^f4^ t, „ OPGIi'J Ft 
2>k&foti2> 0 0 P G fc*<ay ify Kt^ffiSf^fflSr^E-fMbi"* B65T\ TN 
F- /S^UfSit^ffl^T rOPG'J FJ a. V- h Lfc 

oMol script (Kraulis, J. App l. Cryst., 2 4 , 
946-950, 1991) £ ffl ^ co x - ? £ ¥ 9 7 ^ t tz (Ml 1 #M 



(54) 1 1 -5 0 3 6 1 6 

) o 3o(T)TNF J ?l3J:0 ; 3o(r)OPG^i L T(OOPG/'J**> 

NFR1 tN--e*,^ 0 icD^T^V^ffl^T. ^TT'n-f-^fflvi 

, ^coU FtfflS#ffl L#& 0 P G Mo »tfc 0 «^#H*»j-*^T 

■Y > 'J y f-O 4 y 1 - 4 co&* X *) &&SB^!j£5J;iI Lfc (Ml 2 A $5 £ Zf 1 
j > 1 

SS2 (C41&V^LC54) jsi^S S 3 (C 4 4 & LC 6 2) y^JV7 
-f hWS4n4^-^fr/^tt^o SS l^liy^JV7^ F^S 

Y 2 0 tffll^I-C* 19 , Zflli -1 >^fi£*]8jltSfc*fcH 6 6 fcfflSfNffl 

, ^ttiiOPG Y28feJ:y f H75^ TNFR 1 l^ltSi^S^^t 

#*> 4»^Ki<Stt"Cl£-c*i)#, Y 2 8 S-rfcJtf^frfcjte&T^N-msB 
OP G-9JB»i^t14*3fc^L#S 0 £HX-T, SIE 3 4 33 <t CFK 4 3 f±, 

F_^f y 2 

6 o<7)->^x^ >£-^f U SSI (C6 5^^LC8 0) , SS2 (C83 
4vaC9 8) isi^S S 3 (C 8 7 LC 1 0 5 ) y^JV7^ F^^^r 
1-&££^M$tl&o 4fc, 0 P GOCL^Jgii. TNF^^IM^ 
ffM (tu1£#M) t^TNFR 1 V^^>2 <D— fflSfcfch£1 _ 4 P66-Q9 1^ 



(55) 1 1 -5 0 3 6 1 6 

hWVZ>W&*^fr, OPG'J ify Ytmmtm L#& 0 Jg£P 66, H 

68, Y6 9, Y 7 0 , T 7 1 , D 7 2 , S 7 3 , H 7 5 , T7 6, S 7 7 , D 
78, E 7 9 , L8 1, Y 8 2 , P 8 5 , V 8 6 , K 8 8 , E 8 9 , L 9 0 , & 

j > 3 

SSI (CI 07&^LC1 18) *iVSS3 (C124&V>LC142) 

^i:lo'< 115, L 1 1 8* XZfK 1 1 9 (±0 P G V 1f> KfcfflS 

f^ffli- Jit d^iW $ *l* o 
Kj* j > 4 

SSI (C145&V^LC160) 33 i ^ S S 3 (C 1 6 6^V^LC 1 8 5) 

KSS 2^lit*L4V s . ^PJ^^OfSitx- ^ f±E 153fiJ:0 , S155 
JiO PG'J KtffiS#ffl1"& tfltSo 

0 P G *> 5 iS* HWfiSt^ £ ^ if ? *m m -t & tz £> K , 7^70PG 
cDNA^^^tLTHMgGl FcK 

^ ^ (C a p o n £>, Nature 3 3 7 , 5 2 5 - 5 3 1 (1 

9 8 9) ) , th 2 9 3«llf«M?-tfcc Fci^lM^^pFc- 
A3*ffl^Tffofc 0 pFc-A3(±, k>yK^^>©f^75/i (G 1 
u - 9 9 ) #>G> # >W ;^3S& 4 t h ftt&Fxi y>i) > I g G - y 1 S«l ( 
El 1 i s o n £>, mTfi) ^)Fc Ki-^Hi^^^ L, 5 ' -Not 

I flft-^SMfcis <fc 0^3 ' -Sal I J3 J: tPX b a I SUfi^PStio ^9^5 Kli 



(56) 1 1 -5 0 3 6 1 6 

hmmc DNA7-i , 7 , 7'J w - (CI ont ech) ©PC RiiHH «fc -o Tfl*lg 
Ltzo P C RR]£f± 10 0^1 -<HtV>. 4 0 0 /. M^#dTNP*J: 

20mM f'JX-HC 1 (pH8. 8) > 1 0 mM KC 1, 10^M 
CNH4) 2 S 04. 2 mM MgSO^ 0 . l%fn>X-100 V e n 

t DNA*'"J^7-^f (New England Bio labs) «2i- 

0#M©9 5T\ 3 0#WO5 5"C N & «t 1/ 2 ^K<7) 7 3*0 ©3 0 4 7 )\> £ ft 

^tzo 5 ' y'?^^- : 

5' ATAGCGGCCGCTGAGCCCAAATCTTG 
TGACAAAACTCAC3' ( i2 J>J # : 2 4 ) 

ti. I g G - 7 1 <D T£ > v K;* >f > <7>»*D<7)5$g ( G 1 u - 9 9 ) ©It C 5 ' H) 

©No t IgB^^iWALfco 3' -f^^^~ I 

5 ' — TCTAGAGTCGACTTATCATTTACCC 

GGAGACAGGGAGAGGCTCTT-3'(K?!|#^ : 
2 5 ) 

(4, Sal I^iVXbal ^^^«AL?to 7 17-bpPC Rjgt?£N o t 
ISilTSal IfMU l%7**n-7 (FMC Corp.) ^itll; 
tliaotfftL, G e n e c 1 e a (BIO 101, Inc. ) C 

J: o T#S» U Not I, Sail -TBfl: pBluescript II KS 
(S t r a t a g e n e) K?n — >{bLfc 0 H & :/ 9 3 K p F 
c - A 3 + <7M h ^^J^SLTPC RKj£<*HB)KteS:ffi®Lfco 

t/^^ KpRcCMV-MuOP GK&H&fv-ylk^yx c DNA^, 

# 1 



(57) 1 1 -5 0 3 6 1 6 

5' - CCTCTGAGCTCAAGCTTCCGAGGAC 
CACAATGAACAAG — 3' ( IB 511 # : 2 6 ) 
5' — CCTCTGCGGCCGCTAAGCAGCTTAT 
TTTCACGGATTGAACCTG— 3' ( BB 5U * : 2 
7 ) 

5' - CCTCTGAGCTCAAGCTTCCGAGGAC 
CACAATGAACAAG — 3' ( IB 5"J # -*§• : 2 8) 
5' — CCTCTGCGGCCGCTGTTGCATTTCC 
TTTCTG— 3' ( BB 5U # ^ : 3 0 ) 

H 1 <7)2f fi^rO P G L OR F£J#ip§U F ci^^^-p F c A 3t©# 
1*1 N o t I ffitiLK"M&-f& N o t I fMI®g|5te*£C*o pFcA3lit M gG 
1 Fee DNA©77A7^>M2 1605' WKN o t I fMEg§B#£ft 
t KJ: oTSISJLfco ioSi#li 0 P GSS®is <£ I gGFcli 

o F c ffl>frKm%£Zti2> fc, ^T<7>4 0 1 0 P G£ftS> tCi:&^ 

T<7) tM gGl 

F c #l±i£ (F 1 . F c ) <7)-£TCD 2 2 7 T 3 /IM^- KT* 0 ^2<7>:/9 
•fv-^li, ^c^ttS'J 3ET> Kte-^K^'f >4v£tN 0 P GOft^JO 1 8 0 T 5 

K-^-*DNAffi9!i*ii*i-|-So ifrtaLfcrfc <, 3' :/9>rv- 

fi % 1 8 0#fc*3Jt* C-5fSS|ft5J^O P G LORF^IglgGl 

FcFM> (CT. fc) Kik^£« AIW^N o t I IW R&fflSte * £ C £ 

o 

0 P G^S4 0 1 ;& .fctffc h F citt©77/^^^lHS2 2 1 
75 ^ B&E?!J*£-&{±&T<7) rt < «K&-^§; 4 0 t: b F c ftt<?)il 2 16-2 



(58) 1 1 -5 0 3 6 1 6 

2 0 Kf4D N A*^|S1--6 r t < d t*^|4K 

tit h F c ^M<DC 2 2 0 t:tlSt4y^r^ >-£t3fe£4r'J >^;(i77^>^ 

tl/:OPF-Fc Sil^gfiMfi U 2 9 3 JHHJB&, t t± C H OlfflJi&J* F7>X7 

WM^J^y'^^^ ^-pCEP4 (Invitrogen) fc^ftfatt 

n- WfcLfco p C E P 4 t±^-/^ * > JV^ >f ;V*<7>ffiS^£C Sr^T 
L> 2 9 3 - E B N 

a- iis^:fe^Txiiv-Aii-e§2, 0 ftjtm#<7)«isi&*fflv^ iipCE 

P4, i3ia f pCEP4-Fl. FcUJ:tfpCEP4-CT. Fc^??-^ 
2 9 3-EBNA- 1 fflJBS, 'J ^^^^ h Ltz 0 ^"CN ^^7xn Lfc 
Mfl&t 100// g/m 1 Vu-?^ y>^t«LT, ^^^-toiHRU 

igifc^-e 7 2 B#HflJ£*U 9KfcJgjfc*flfcl9 tti U SDS-PAGE tUoTM 

tLfciSfSI-fb^aseSSr^fll-rSo pCEP4— F 1 . Fci3J:y f pCEP4 
-CT. F cBMkigl&K&^X, ^m$tt&m~^s<> VtimmKfri&Ztttz ( 
Hl3B*J:O t 13C#ffl) . c »^«6fil±ft*J&4"e*i|f U itu± 

^■*L35*ftS"C*4 i t £^-To MFc SfifCfi^ ? y h±tr|n:- h 

I g G F cinl# (Pierce) CioTttH?^ i *Ui**t tbtim&Z- 0 
P Gj£#J-C&& £ t %7jk-f 0 

&&m%<omm&*m\<>, ^sopg-f cm-^s^n^y^-r^ >-a*^ 

A^nvfyy?^- (P i e r c e) i:ioT|SL/: 0 Ma t u s 

d a i r a *b (J. Bio 

1 . C h em. 2 6 2 , 10-35 (1987) ) oT^JC&SfcfafcS tLT 



(59) 1 1 -5 0 3 6 1 6 

NH2 — ETLPPKYLHYDPETGHQLL — C02 
H ( S3 n * ^ : 3 1 ) 

£ <OWM \t T 5- J Wffigk 2 2 4 S ^ffl ?tl^v^^OPG7^ mSB^U t 

ra— -c* 19 > t©rt i±xmm%myo v - y--®m^fiLt t 7t*¥W}-$ titer < j 

mm&Y 3 1 - D 3 2 ^WCtiS: < Q 2 l - E 2 2©ISIi:iJ£t*^t4. 
pCEP4-Fl. Fci3j:O f pCEP4-CT. Fc CT 2 9 3 -EBNAl 

laTtfo fc^3§|*It t± > 0 P G *WgagT* «9 , * <T> 'J 55T > K fc>B<^T * «£ 

muOPG [22-180] -FciilTmuOPG [22-401] - F c 

0 P G-F c»#ieR-e«ffl Lfco 

t > I gG lWFc WCi^LfcT^yf 1- 1 8 5 [m 

uOPG CtCl85)-Fc] *3-Kt4^X50PG cDNA£J^TO 

x^opg cdna (*wj5^ia«) mia-rs < #y ^ ?-ifis 

1 3 3 3 - 8 2 : 

5'-TCC CTT GCC CTG ACC ACT 
C T T - 3 ' ( IB n m # : 3 2 ) 

1 3 3 3 - 8 0 : 

5'-CCT CTG CGG CCG CAC A C A 
CGT TGT CAT GTG TTG C - 3 ' (SE^'JS 
§: 33) 

5 7 63-185 (bp278-645 fcfcHS) &3-Kt4^X5 0P 



(60) 1 1 -5 0 3 6 1 6 

G c D N AHM^if „ 3' T^-f (± F c 9 ~ p F c A 3 <£> 

#1*3 No t IfB-e^S-^i-AN o t IflW^^tt^o j^t?Jibp4 

3 6 i:flt^i-?)E c o R I fMBBOTiK&^o JiffiS P C R»£*f$l 
U N o t I is J: V s E c o R I T-gO 

Bf U #feilfcEc o R I — N o t I IWRBllfJi-*f!$!Ljfco *X51-40 10 
P G -F c M#>f h fr^"*"*^ y- P CEP4£Ec oRISiVNo 

t ITSJHfU ffiiL, tfrfB-e^D^PCRjg^^jS^L^o H^fcpCEP 

4 -^-^<7)^ia^^ y- lio p g nm& 1-185, ict^t^t h i g 

Gl Fcii*©^T©2 2 7 r5>*M*3^Kt4o *X50PG 1- 
18 5. F 2 9 3*BUI&»~ f7^X7x^M, HSIjS^L, .HI 

-fb*g?aiS:«riB t ^ r t < kslm l tz 0 # e> titzfrm* x?opg i - i 8 5 . 

7^ - (Pierce) tirjtfifiU, 

tH gGlOFc W t-ift^ L T 5 y 1-194 (muOPG C 

t (19 4). Fc) t3-Kt4*X5 0PG D NA£^T<7>- fc < fcfllH 
Lfc 0 7*97^ KpRcCMV M u - * ^ 7 n -f r 'J >fr h X $ 0 P 

g c d na£, \>xr <t>-? *7 4 ^-n*m^xm%Ltz 0 

1 3 3 8 - 8 2 : 

5' TCC CTT GCC CTG ACC ACT 
C T T — 3 ' ( IB n m- "9 : 3 4 ) 

1 3 3 3 - 8 1 : 

5'-CCT CTG CGG CCG CCT TTT 
GCG TGG CTT CTC TGT T - 3 ' ( K fll # 
^ : 3 5 ) 

i«7'7^Y-tliOPG , J-fr/^7^-A(?)7^7 7 0-194 

(bp 2 9 8 - 6 7 2 CM) £ =r - Kt£ 0 P G cDNA^»^ 



(61) 1 1 -5 0 3 6 1 6 

o 3' 7'5^fv-|±Fca^^3'-pFcA3(0#|*lNo t I^f^MtS 
Not I MEl§Bfc£-£^r-$-&o 4fc. feJsfeJRjiib p 4 3 6 »-ffiSi-4Pft— WE c 
o R IiMCl^o Ji*lS*LfcPCR^J»*ltriBLfcri: < C^X? OP G 
[1-401] F c m&^<? ?-K? n-'^Lfc, S?>tlftpCEP4-^ 
7?)»^-lJ;0 P G^S 1-19 4, SCtRv>TCl: H gGl F c 
H±*O^TO 2 2 7 75 7 FT&o OPGl-194. Fc 

0 #t>*Lfc^46Sil^J»S', «iSSK#o«l3lffi*fllv^ ynH>-A»5^ 
D~7f757^ (Pierce) CiotffiSUo 

tH g G 1 <r> F c « fcSk^ LfcT^f 1-4 0 1 £ ^ 

- K« UOPG D N A i±liX.~fco Z~ b < fcfiMSLfco "7 9* 5 FpRcCM 
V- h u *Xr-*7U7-W >K&\f& t h 0 P G D N A 5 fcfBH) 

12 5 4-90 : 

5 ' - C C T CTG AGO T C A AGC TTG 
GTT TCC GGG GAC CAC A A T G - 3 ' 
( IB ?ij § ft : 3 6 ) 

1 2 5 4 - 9 5 I 

5'-CCT CTG CGG CCG CTA AGC 

AGC TTA TTT TTA CTG A A T G G — 

3 * ( E n S ^ : 3 7 ) 

©fcttfcP C Rjg^fi> ilt hOPGSfif^n- KL, F c Sfe^^^ ^ — 
F c A 3 ©#WNo t I SMfcfcJg#-*-*N o t I MTOffiSr^CSo tPCRg 
l&fctirfBLjfc^fc < H^^^^ P^^-p C E P 4 H^fSl#ttT^n->'ffc-r 
&o *-iifc: h 0 P G?IS 1-40 1 , jfiCH^fCeot: h I 

gGl F c ^«<7) 2 2 7 75^ 3-Kt4o HKb^Sfe^ h?>^7i 



(62) 



WM¥ 1 1-503616 



KiS*#t-fll5IS*ffl^, ^nf'f>-A*?A^nvh^57^ (Pier 
ce) CiothuOPG Fl. F c ife^^)^f|$& Lfc 0 

t>IgGl©F c^WfcS-^LfcTS 7Wl -20 1*3 - K-T&fc: h 
OPG DNA [huOPG Ct(20l). Fc] ItlikT^O ^ t < KfflgkLfc 

PG cDNA£, \>XT<?>* U 3*j? ? V^-f" K7?>f v-#£fflV>T3tlBLfco 
12 5 4-90 : 

5'-CCT CTG AGC TCA A G C TTG 
GTT TCC GGG GAC CAC A A T G - 3 ' 
( IB m S ^ : 3 8) 

12 5 4-92 : 

5' CCT CTG CGG CCG CCA GGG 
T A A CAT CTA TTC C A C - 3 ' ( 13 ?!l # ^ : 
3 9 ) 

iw^7^v^iiOPG'J^f^>^7V-A©r5 > 1-20 1 £ 

c DN AH**iili 

U Fc»^^?-FcA3^No t I^£tMt^3' JfcSfi *3 »t *> 
Not IffflEBSB#££D£ 0 £e>£«Ni, F c gBHa&lg-*-* t , OPGj^Sl- 
20 1,1 CKM^X<Dt M g G 1 F c 1g±*c7)^T0D 221757 
3- K1"4o P C Rj»£lftfEL*:- t < i:7*?X s- 9- p C E P 4 

^§IL, SUfe*#<*>*t3t8c*fll^ hu OPG Ct (20 1) . F c 
jitfSr^n-r^f ^-A*5A?nvf^7>f - (P i er c e) Cl^Tig 

Lfco 



(63) 1 1 -5 0 3 6 1 6 

pRcCMV Mu-^-^r^-^nr^'JV^^^X^OPG cDNAO 
PCRiiilU^T, ^g^X50PG (HSl-40 i) <om%W}^Mm<D 
^7X^ K£|lf§£U ^- p DSRa (D e C 1 e r k £>, J. Bio 

1 . C h e m. 2 6 6 , 3 8 9 3 ( 1 9 9 1 )) K^y^u-y L/c 0 VXT<r>* 
U rf j? * y-f v ^ v - *m v> tio 

1 2 9 5 - 2 6 ! 

5 ' - C C G A A G CTT CCA CCA TGA 
A C A AGT GGC TGT GCT G C - 3 ' ( IB ?!| 
I? : 4 0) 

1 2 9 5 - 2 7 I 

5 ' - C C T CTG TCG ACT ATT ATA 

AGC AGC TTA TTT TCA CGG ATT 

G — 3 ' ( S 5!l S t : 4 1 ) 

*X3 0 P Gig'J-fV V-A^mi12L^rt < up C Rfc<fcoTif 

7-4?H i n d I I I 3$ <fc XfX b a I (Boehringer Mannhei 
m, Indianapolis, IN) -CMltl^ #CV»-e, H i n d I I I is X 
CfXbal ffiltcop D S R * HMfeU/to * n - > £fWR&^> K** VT 

-tmtiortfflU ^-e, Se^fJ^^LTP C RifipMX^coHH^^ 

3 > (Wi gl ert, C e 1 1 1 1 , 2 3 3 ( 1 9 7 7 )) CioTft 
^f^-X^Ax^-M (C 

HO) »:iAl^ 0 i^^nnr.^^, * - $*<Di? Knf 



(64) 1 1 -5 0 3 6 1 6 

mur??-v (DHFR) j&^^mz^^-ZMIKL, ^ <-?fr<D? n- 
y^^-MLfzo O P Gltx.IfiI^i^C H OlffllRflKhl^Afe^^ 

fcSttTV>*rfc < £ (D e C 1 e a r k t>, ^ l^-fe- fTOftffl 

^ftt hOPG (75711-40 l) <7) nf?LSj#/l&mffl <D y° 9 * 5 Kli, p 

RcCMV-hut^ftynf^'J>^c DNA^tt^^ ? - p D S R a 
(DeCl e a r k £>, Kr») t^T^ n - yfZ> i t |:J:oTSfc e pRcC 
MV-0PG^5^5 K*No t I -Cjfe£K??!KbU ^1^7 ? WJf^i: U 
X b a I t^i:-MLfc 0 ^^^-DNA^Hi ndl I I "CM-ffc L 

, ^ w ^ -e^pjf 5^sn t u ^-e, xb a i«L, OPG^vt 
- M:MLto ;Sfcv>"C, Jfc&*_:7?;*3 K£E?!I&5£LT\ UOPG cD 
NAtf>Jg£J£lRl § *M£Lfc„ 

©kfrfc"/?* 5 KpDSRa-huOP GfclirffiLfc < 

(CHO) fflflkKagALfco 7^.^ ^^^-^^^tpni 
ll/^^-f (DHFR) <D$&m.M<3^xm*<r)^v-~*m&lL, v><o^ 
<75^n->Sr#«tbfeo CHOM»»^x^^>7*n7 f»iot 

a&fc, UOP G£!&5[-r&C HOiM^f>M^i^4i Lfco 

^11 - 1 8 5£n^ FtS^X^ OP Qm<D%tM^? 9 -teVlTtDZh < 
fl^Lfeo pRcCMV-Mu OPG^f>©^X50PGcDNA*, J^T^ 

1 3 3 3 - 8 2 : 

5 ' - T C C CTT GCC CTG ACC ACT 
C T T — 3 ' ( IB m § ^ : 4 2 ) 



1 1 -5 0 3 6 1 6 



1 3 5 6 - 1 2 : 

5'-CCT CTG TCG ACT T A A CAC 
ACG TTG TCA TGT GTT G C - 3 ' ( IE 5!l 

: 4 3 ) 

z\<7>-?*74 ^-*H±, OPG'J-fr/^WA (bp 2 7 8 - 6 4 5 ) <75 
75^16 3 - 1 8 5 ta-Kt4^X5 0PG c D N Affile £i#f3 U 
tM>3K> (CI 8 5) 0SCft0AXfl9fitJh3 K>-*^*L, JR^TAIflS S 
a 1 I flfilRR^^ ^ l^T--Hf|5^d«*So ^iW3*L*jS4&W:^*#3t-*-*>^ 
^-K^^ u-ytZ,<7)K^mt£ftME c o R I WKfB^*^1-*o PCR 
if mk, # t> K-fcifitSS *& ^Ec oRIJ3J:ffSa l I ftllES^ > K J? * - 4f 

-ewu KZftmftzr^mmLtio mwkzfrtznm*. mm^tzv 

Bluescript-muOPG F 1 . Fc©E c oR I^iWS a 1 HI 
itm<Vjz% HmmSiW^f^ v-y Lfco *§fc*Ljfc:/?*3 F^Hi ndll 

pCEP4(OHi ndl I I^iiFXho I ffifclfaKyr ~f? n - y Ltz a 
tz^? ¥~ pmuOPG (1-185) it 1 8 5 -f ^ 

1 3 3 3 - 8 2 : 

5'-TCC CTT GCC CTG ACC ACT 
C T T — 3 5 ( IE ?ij « : 4 4 ) 

1 3 5 6 - 1 3 ! 



(66) 1 1 -5 0 3 6 1 6 

5' CCT CTG TCG ACT TAC TTT 
TGC GTG GCT TCT CTG T T - 3 ' ( IB ?!l 
* : 4 5) 

^<?)y°9 4 ^-Ml±0 P G U --rV A (bp 2 9 8 - 6 7 2 ) ^ 

3^Kt*^X5 0PG c D NAH±<££ig (1L, (K19 4) <D 

n?)i:tffl^WEc oRIII^mt* 0 PC Rifil®^ #fc*ifc5fi! 
M%£E c o R I is J: CPS a 1 IftUBR^v K* * l^T-«iaJirU ^:§^Bf 
M-*^*JVfflf»Lfe 0 ff^jg^^luiaLfc p B luescript-mu 

OPG. Fl. Fc^Ec oRUil^Sa 1 I Mi^l WWM-Ct^ 
^ n - y L fco # £ frfc "7? * 3 F * H i d I 

I I *3J:tfXh o I TrMlkU /h3 4 »f>t£ 4* If fc„ $£S 1-185*3 

-pCEP4^Hi dl I I^iiFXho I mitm^?? n- > L£ c #^>ti 
H^-pmuOPG [1-18 5] li 1 9 4#t-*s»t* U *s 
OPG^^^f K^a-Kt^c F7>^7xnU l£SJit^bfcfflL8&^k 

oHKh^^^ifriSb^r t < i:41l^ 0 

2 £v> L 3 2©ffl©0PG©7 5 yftfl fi&3:«r#A1-*V> < ^ 
i^MMhuOPH [2 2 - 4 0 1 ] - F c »fST-<7> 5 ' 
fco ^TOg&ffcgSUtt, mMM%<nmm-t&&ft*m^, rQ u i ckChan 
g e TM ^£#^itt^f£^i£3£* 7 fj (Stratagene, San Di 
ego, CA) -C££3*fc 0 huOPG [22-401] -F c 

£7*** V* 9 )/3ri- K<75##TTP f u *"'J ^ ^-C\ ifj|5 



(67) 1 1 -5 0 3 6 1 6 

XL1-B 1 uei:l-r/^7xnU 9z.\t*~? s Pti&g$&Li£ 0 h?>xy^? 
9 y Y is* <D y° 9 X 3 KDNA £ffi?!l&5£ L Srffil® L Tio 

J^T^7°7^ ^->!t^fflV^T, UOP G^tf£T-^?4S2 2 - 2 6 fc&ffcU 
huOPG [27-401] -F ci^Sai^i4?Jl^o 
1 4 3 6 - 1 1 : 

5 ' - T G G ACC ACC CAG A A G TAC 
CTT CAT TAT GAC -3' ( BE ?*J # : 1 4 0 ) 

1 4 3 6 - 1 2 : 

5'-GTC ATA ATG A A G GTA CTT 
CTG GGT GGT CCA-3' (S»lf : 1 4 1) 

HkT<n7?<4 ?-M^fflV^t h 0 PGlfe^S 2 2 - 2 8 £&&U 
huOPG [29-40 1] -F cife^Sea^m^^ ttTtio 
1 4 3 6 - 1 7 : 

5' GGA CCA CCC AGC TTC ATT 
ATG ACG A A G AAA C - 3 ' (K5>Jf t : 1 4 

2 ) 

1 4 3 6 - 1 8 I 

5'-GTT TCT TCG TCA T A A TGA 
AGC TGG GTG GTC C - 3 1 ( BB M S ^ : 1 4 

3 ) 

J£nFO"79>r v-^-Srffl^T, tfOP G&f£^<Z>St£2 2-31 
, -e<5D^> huOPG [32-401] -Fc a^S6S^i4?*Lfc 0 
1 4 3 6 - 2 7 : 



5 ' GTG 
A G A A A C 



G A C 



C T C 



(68) 1 1 -5 0 3 6 1 6 

CAC CCA GGA C G A 
T C - 3 5 ( m ?U # * : 1 4 4 ) 



1 4 3 6 - 2 8 : 

5'-GAG AGG TTT CTT CGT CCT 
GGG TGG TCC A C — 3 ' ( IE 81 # * : 1 4 5 ) 

>^I2 8 *7i-^75->'i:S^, huOPG [22-40 1 

] -Fc Y 2 8 Fi»^®6fi56*3l4?tLfco 
1 4 3 6 - 2 9 : 

5'-CGT TTC CTC CAA AGT TCC 
TTC ATT ATG A C — 3 5 ( BB ?U § ^ : 1 4 6 ) 
1 4 3 6 - 3 0 ! 

5 ' - G T C ATA ATG A A G G A A CTT 
TGG AGG AAA C G - 3 ' < BE 1 4 7 ) 

6 ^T^^a yytemtZittZo ^mg^ huOPG [ 2 2 - 4 0 1 
] -Fc P2 6AaMei^I4?Hft 0 
1 4 2 9 - 8 3 : 

5'-GGA AAC GTT TCC TGC AAA 
GTA CCT TCA TTA T G — 3 ' ( IE M S # : 1 
4 8 ) 



1 4 2 9 - 8 4 



(69) 1 1 -5 0 3 6 1 6 

5 ' -CAT A A T G A A GGT ACT TTG 

CAG G A A ACG TTT C C - 3 ' ( S S "9 : 1 
4 9 ) 

Si^M^mtS##e>^muOPG [2 2 - 4 0 1 ] - 
F c 7°77^ F£fc h 2 9 3jfflJSai- f5^X7x^ h L, HfrfBLfc £"£ 
H#0 P G - F clMfifi 

^ffiM 8 

— • a 'J K*3»t& 0 P G^l&a 
A. ffl%3&%^?- 
p AM G 2 1 

MT'vX^ FpAMG2 lfi, fifl^4, 7 1 0, 4 7 3 -f-K fEfc ? *L 
fcAm g e nlfc^* * - tf> Sf# 3 WAmge nlfc^* ^ - p C FM 1 6 
5 6 (A T CCff 6 9 5 7 6 ) ^fcSNTT £ * 0 P C FM 1 6 5 6 7*7 7 ^ F 
ii, fE&$*lTV>& p CFM8 3 67°77^ K (#S#IHM , 7 10, 47 3 
^^i^Ciltl^: (a) T4aKU;*9--£S*-?5fciS*JSfcU 
^t¥it*SMt^ i i: i: J: oT 2 o^fliftN d e HWK3B#*flfc«U 
^v^-e, (b) MP L 7*n^ - ^-=gr#^i-^Pi-c7)A a t I I SiffC 1 a 
I fWRBgMfc?>M?>D N Affi?!l£, PL7*n^-?-^Mt^pCFM 6 3 6 ( 
#g#8HM, 7 1 0, 4 7 3f) ^P)#P>*Lfcll^Bf>T"C-fi^!fex., 



(70) 



#ft¥ 1 1 - 5 0 3 6 1 6 



Aatll 

5' CTAATTCCGCTCTCACCTACCAAACAATGCCCCCCTGCAAAAAATAAATTCATAT- 
3 ' TGCAGATTAAGGCGAGAGTGGATGGTTTGTTACGGGGGGACGTTTTTTATTTAAGTATA- 

-AAAAAACATACAGATAACCATCTGCGGTGATAAATTATCTCTGGCGGTGTTGACATAAA- 
-TTTTTTGTATGTCTATTGGTAGACGCCACTATTTAATAGAGACCGCCACAACTGTATTT- 

-TACCACTGGCGGTGATACTGAGCACAT 3' CHBWS^ I 5 3) 
-ATGGTGACCGCCACTATGACTCGTGTAGC5' (BE^iS*? I 5 4) 

Clal 



#c^-C\ (c) 0£— <?)C 1 a I teXUK p n I ftiJRag|SffiWM^)/h3 *HB91IS:JSLT 

5 ' CGATTTGATTCTAGAAGGAGGAATAACATATGGTT AACGCGTTGGAATTCGGTAC3 ' 

(m$m^ : 4 8 } 

3' TAAACTAAGATCTTCCTCCTTATTGTATACCAATTGCGCAACCTTAAGC 5' 

: 4 9) 

Clal Kpnl 



#cv>~C\ Zkm??* 5 KpAMG2 1lt PC Ria^y rf^MUlt^ J: 

C FM 1 6 5 6 ^f)iit^ 0 7°^^ 5 KffiJS^n^E - ^ - PcopB <7>B C 
5' li^B g 1 I IfflJIfc (^9*5 Kb p# 1 8 0) -Cffil&U Kffi« 



(71) 



#ft¥ 1 1 - 5 0 3 6 1 6 



■EAMG21 b P t ^C£ M1656 fcfelt & bp pAMG21 ^t3(t5^Tg>^op^<D bp ^fb 



# 


204 


T/A 


C/G 


# 


428 


A/T 


G/C 




509 


G/C 


A/T 


# 


617 


- - 


2 CO G/C bp^A 




67 9 


G/C 


T/A 




9 8 0 


T/A 

± f £\ 






994 


G/C 


A/T 




1004 


A/T 


C/G 




10 0 7 


C/G 


T/A 


# 


1023 


A/T 


T/A 


# 


1047 


C/G 


T/A 


W 


117 8 


G/C 


T/A 


# 


1466 


G/C 


T / A 




202& 


G/C 


-i- 




2187 


C/G 


T/A 


# 


2480 


A/T 


T/A 


# 


2499-2502 


AGTG 


GTCA 






TCAC 


CAGT 


# 


2642 


TCCGAGC 


Tbp >K% 






AGGCTCG 




# 


3435 


G/C 


A/T 


# 


3446 


G/C 


A/T 


# 


3643 


A/T 


T/A 



nS— <7)A atll (pCFMl 6 5 6 4^11 # 4 3 6 4) ^i^'Sac I I ( 
p C FM 1 6 5 6 4 5 8 5 ) «^K^DNAffi?!l^£lT©DNA 

[Aatll^g^ii] 5 r GCGTAACGTATGCATGGTCTCC- 

(PAMG21 tr^5f^J5ftg#4359 3 r TGCACGCATTGCATACGTACCAGAGG- 

-CCATGCGAGAGTAGGGAACTGCCAGGCATCAAATAAAACGAAAGGCTCAGTCGAAAGACT- 
-GGTACGCTCTCATCCCTTGACGGTCCGTAGTTTATTTTGCTTTCCGAGTCAGCTTTCTGA- 

-GGGCCTTTCGTTTTATCTGTTGTTTGTCGGTGAACGCTCTCCTGAGTAGGACAAATCCGC- 
-CCCGGAAAGCAAAATAGACAACAAACAGCCACTTGCGAGAGGACTCATCCTGTTTAGGCG- 

-CGGGAGCGGATTTGAACGTTGCGAAGCAACGGCCCGGAGGGTGGCGGGCAGGACGCCCGC- 
-GCCCTCGCCTAAACTTGCAACGCTTCGTTGCCGGGCCTCCCACCGCCCGTCCTGCGGGCG- 

-CATAAACTGCCAGGCATCAAATTAAGCAGAAGGCCATCCTGACGGATGGCCTTTTTGCGT- 
-GTATTTGACGGTCCGTAGTTTAATTCGTCTTCCGGTAGGACTGCCTACCGGAAAAACGCA- 

Aatll 

-TTCTACAAACTCTTTTGTTTATTTTTCTAAATACATTCAAATATGGACGTCGTACTTAAC- 
-AAGATGTTTGAGAAAACAAATAAAAAGATTTATGTAAGTTTATACCTGCAGCATGAATTG- 

-TTTTAAAGTATGGGCAATCAATTGCTCCTGTTAAAATTGCTTTAGAAATACTTTGGCAGC- 
-AAAATTTCATACCCGTTAGTTAACGAGGACAATTrTAACGAAATCTTTATGAAACCGTCG- 



#ft¥ 1 1 - 5 0 3 6 1 6 



-GGTTTGTTGTATTGAGTTTCATTTGCGCATTGGTTAAATGGAAAGTGACCGTGCGCTTAC- 
-CCAAACAACATAACTCAAAGTAAACGCGTAACCAATTTACCTTTCACTGGCACGCGAA.TG- 

-TACAGCCTAATATTTTTGAAATATCCCAAGAGCTTTTTCCTTCGCATGCCCACGCTAAAC- 
'ATGTCGGATTATAAAAACTTTATAGGGTTCTCGAAAAAGGAAGCGTACGGGTGCGATTTG- 

-ATTCTTTTTCTCTTTTGGTTAAATCGTTGTTTGATTTATTATTTGCTATATTTATTTTTC- 
-TAAGAAAAAGAGAAAACCAATTTAGCAACAAACTAAATAATAAACGATATAAATIAAAAAG- 

-GATAA1TATCAACTAGAGAAGGAACAATTAATGGTATGTTCATACACGCATGTAAAAATA- 
-CTATTAATAGTTGATCTCTTCCTTGTTAATTACCATACAAGTATGTGCGTACATTTTTAT- 

-AACTATCTATATAGTTGTCTTTCTCTGAATGTGCAAAACTAAGCATTCCGAAGCCATTAT- 
-TTGA1AGATATATCAACAGAAAGAGACTTACACGTTTTGATTCGTAAGGCTTCGGTAATA- 

-TAGCAGTATGAATAGGGAAACTAAACCCAGTGATAAGACCTGATGATTTCGCTTCTTTAA- 
-ATCG1CATACTTATCCCTTTGATTTGGGTCACTATTCTGGACTACTAAAGCGAAGAAATT- 

-TTACATTTGGAGATTTTTTATTTACAGCATTGTTTTCAAATATATTCCAATTAATCGGTG- 
-AATGTAAACCTCTAAAAAATAAATGTCGTAACAAAAGTTTATATAAGGTTAATTAGCCAC- 

-AATGATTGGAGTTAGAATAATCTACTATAGGATCATATTTTATTAAATTAGCGTCATCAT- 
-TTAC1AACCTCAATCTTATTAGATGATATCCTAGTATAAAATAATTTAATCGCAGTAGTA- 

-AATATTGCCTCCATTTTTTAGGGTAATTATCCAGAATTGAAATATCAGAITTAACCATAG- 
-TTATAACGGAGGTAAAAAATCCCATTAATAGGTCTTAACTTTATAGTCTAAATTGGTATC- 

-AATGAGGATAAATGATCGCGAGTAAATAATATTCACAATGTACCATTTTAGTCATATCAG- 
-TTACTCCTATTTACTAGCGCTCATTTATTATAAGTGTTACATGGTAAAATCAGTATAGTC- 

-ATAAGCATTGATTAATATCATTATTGCTTCTACAGGCTTTAATTTTATTAATTATTCTGT- 
-TATTCGTAACTAATTATAGTAATAACGAAGATGTCCGAAATT7LAAATAATTAATAAGACA- 

-AAGTGTCGTCGGCATTTATGTCTTTCATACCCATCTCTTTATCCTTACCTATTGTTTGTC- 
-TTCACAGCAGCCGTAAATACAGAAAGTATGGGTAGAGAAATAGGAATGGATAACAAACAG- 

-GCAAGTTTTGCGTGTTATATATCATTAAAACGGTAATAGATTGACATTTGATTCTAATAA- 
-CGTTCAAAACGCACAATATATAGTAATTTTGCCATTATCTAACTGTAAACTAAGATTATT- 

-ATTGGATTTTTGTCACACTATTATATCGCTTGAAATACAATTGTTTAACATAAGTACCTG- 
-TAACCTAAAAACAGTGTGATAATA'TAGCGAACTTTATGTTAACAAATTGTATTCATGGAC- 

-TAGGATCGTACAGGTTTACGCAAGAAAATGGTTTGTTATAGTCGATTAATCGATTTGATT^ 
-ATCCTAGCATGTCCAAATGCGTTCTTTTACCAAACAATATCAGCTAATTAGCTAAACTAA- 

-CTAGATTTGTTTTAACTAATTAAAGGAGGAATAACATATGGTTAACGCGTTGGAATTCGA- 
-GATCTAAACAAAATTGATTAATTTCCTCCTTATTGTATACCAATTGCGCAACCTTAAGCT- 

SacII 

-GCTCACTAG1GTCGACCTGCAGGGTACCATGGAAGCTTACTCGAGGATCCGCGGAAAGAA- 
-CGAGTGATCACAGCTGGACGTCCCATGGTACCTTCGAATGAGCTCCTAGGCGCCTTTCTT- 

-GAAGAAGAAGAAGAAAGCCCGAAAGGAAGCTGAGTTGGCTGCTGCCACCGCTGAGCAATA- 
CTTCTTCTTCTTCTTTCGGGCTTTCCTTCGACTCAACCGACGACGGTGGCGACTCGTTAT- 

-ACTAGCATAACCCCTTGGGGCCTCTAAACGGGTCTTGAGGGGTTTTTTGCTGAAAGGAGG 
-TGATCGTATTGGGGAACCCCGGAGATTTGCCCAGAACTCCCCAAAA^J\CGACTTTCCTCC- 

-AACCGCTCTTCACGCTCTTCACGC 3' [8«IJ ttf **] (fill^S^ ! 50) 

-TTGGCGAGAAGTGCGAGAAGTG 5 • (pAtfGZl K*lt5ffiH#B904 ; 4 6 ) 



i<^g|feDNAHe^J^tt***wa£JB<^fflK. At a I IfiitfSac I ISB 
^<7)^§Ufifife^$*t&o filfcD NAfcfiPi— <7)A a t I I £ XV s S a c I I gUffi 



(73) 1 1 -5 0 3 6 1 6 

p AM G 2 2 — H i s 

!£^-7 c 9^ 5 KpAMG22— Hi s li, pAMF22 CD^i— CON d e I (# 
4 7 9 5 ) fei^'EcoRI (#4818) MRSSR^ & D N AE^J* 

JsJITO* T J =f* ^ Ffa7"l/7 ^^^tHx.S ittioT, Amge 

n|&51^^ ^- p AM G 2 2 ^f>if-e|^ 0 

Ndel Nhar EcoRI 

5 ' TATGAAACATCATCACCATCACCATCATGCTAGCGTTAACGCGTTGG 3 ' 

(K?'JS^ : 5 1 ) 

3 ' ACTTTGTAGTAGTGGTAGTGGTAGTACGATCGCAATTGCGCAACCTTAA 5 ' 

(SE?y#^ : 5 2) 

MetLysHisHisHisHisHisfiiaHiaAlaSerValAanAlaLeuGlu 

(U?U#^ : 168) 
p AM G 2 2 

7. A KpAMG2 2l±, 1 9 8 7 ^1211 B KI^T 3 
»4, 7 1 0, 4 7 3tKSa*?ftfcArag e nfta^^?-^*felf«?*L4 
Amge n%^<7 ^-pCFM1656 (ATCC#69576) frhWm^ 
§ ■£> o p 

CFM 1 6 5 6 ^5^5 Ki±, fB$fe3*vrv>4 p C FM 8 3 6 (#Kti4, 
7 1 0, 4 7 3f) ^^Ci^HSiTS*: (a) T4**'J^7-^ft 
*SH*iSlfcU ^T^«Mt^ - t !: J: 2 o^flitN d e I WES 
TCSr^MHU ^v^-e, (b) MPL^n^-^-^ffsi-fDAa t I 
ISitCC 1 a IftURRgB^M^DNAffiyj*, PL7'n^-^-^Mti> p 
CFM 6 3 6 (*g#tt»4, 7 1 0, 4 7 3 h fltz U%k<D $T>t"CM 



(74) 
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Aatll 

5' CTAATTCCGCTCTCACCTACCAAACAATGCCCCCCTGCAAAAAATAAATTCATAT- 
3 ' TGCAGATTAAGGCGAGAGTGGATGGTTTGTTACGGGGGGACGTTTTTT ATTTAAGT ATA- 

-AAAAAACATACAGATAACCATCTGCGGTGATAAATTATCTCTGGCGGTGTTGACATAAA- 
-TTTTTTGTATGTCTATTGGTAGACGCCACTATTTAATAGAGACCGCCACAACTGTATTT- 

-TACCACTGGCGGTGATACTGAGCACAT 3' (S2?!lS^- : 5 3 ) 
-ATGGTGACCGCCACTATGACTCGTGTAGC5 ' (BE?d#-^ : 54] 

Clal 



^cv^-e, ( C ) m-coC 1 a I*«tO*Kp n I flnMg&te Offl^h S fcffi?!l£J£lT 

5' CGATTTGATTCTAGAAGGAGGAATAACATATGGTTAACGCGTTGGAATTCGGTAC 3' 

(ffiC^J#-y : 5 5 ) 

3' TAAACTAAGATCTTCCTCCTTATTGTATACCAATTGCGCAACCTTAAGC 5' 

(B3?'J#^- : 5 6) 

ClaI Kpnl 

2tv>-C, KpAMG2 2 14, PC RM^'J a'^ffiS£H®5&* <t 

tf'D N A E^J t^i: i o T-I?)«iKjM^^#l t ^ ^ t C J: t)pC 
FM 16 5 e^^ift^o 7"5^^ FlS^n^-^-p c o pB©EC5 
' flJcoB g 1 I I (y°?X 5Kbp#180) TfHI&U 7"775 KIRS* 



(75) 
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pAMG22 bp # 



PCFM1656 fcjjfrS bp 



# 204 


T/A 


C/G 


# 428 


A/T 


G/C 


# 509 


G/C 


A/T 


# 617 




^ <E> 0/0 bp ff A 


# 679 


G/C 


T/A 


# 980 


T/A 


C/G 


# C4 Q /l 

tf y y ^ 


G/C 


A/T 


# 1004 


A/T 


C/G 


# 1007 


C/G 


T/A 


U 1 rtoo 
ff 1 U/ 0 


A/T 


T/A 


t 1047 


C/G 


T/A 


# 1178 


G/C 


T/A 


f 1 4 b o 


G/C 


T/A 


# 2028 


G/C 




t 2187 


C/G 


T/A 


# 2480 


A/T 


T/A 


# 2499-2502 


AGTG 


GTCA 




TCAC 


CAGT 


# 2642 


TCCGAGC 






AGGCTCG 




# 3435 


G/C 


A/T 


# 3446 


G/C 


A/T 


# 3643 


A/T 


T/A 



»ft— <E>A atll (pCFM 1656 fc$3»t«>f£fi# 4364) SWSac 
II (p C FM 1 6 5 6 ^ j3*t&lEfi# 4 5 8 5 ) gdMgdD N A £ JilTco D 



(76) 



#ft¥ 1 1 - 5 0 3 6 1 6 



5' GCGTAACGTATGCATGGTCTCCCCATGCGAGAGTAGGGAACTGCCAGGCATCAA' 
3 ' TGCACGCATTGCATACGTACCAGAGGGGTACGCTCTCATCCCTTGACGGTCCGTAGTT- 

-ATAAAACGAAAGGCTCAGTCGAAAGACTGGGCCTTTCGTTTTATCTGTTGTTTGTCGGTG- 
-TATTTTGCTTTCCGAGTCAGCTO'TCTGACCCGGAAAGCAAAATAGACAACAAACAGCCAC- 

- AACGCTCTCC TG AGT AGGACAAATCCGCCGGG AGCGG ATTTGAACGT TGCGAAGCAACGG - 
-TTGCGAGAGGACTCATCCTGTTTAGGCGGCCCTCGCCTAAACTTGCAACGCTTCGTTGCC- 

-CCCGGAGGGTGGCGGGCAGGACGCCCGCCATAAACTGCCAGGCATCAAATTAAGCAGAAG- 
-GGGCCTCCCACCGCCCGTCCTGCGGGCGGTATTTGACGGTCCGTAGTTTAATTCGTCTTC- 

-GCCATCCTGACGGATGGCCTTTTTGCGTTTCTACAAACTCTTTTGTTTATTTTTCTAAAT- 
-C GGT AGGACTGCCT ACC GGAAAAACGC AAAG AT GT TT G AGAAAAC AAAT AAAAAG ATTT A- 

Aatll 

-ACATTCAAATATGGACGTCTCATAATTTTTAAAAAATTCATTTGACAAATGCTAAAATTC- 
-TGTAAGTTTATACCTGCAGAGTATTAAAAATTTTITAAGTAAACTGTTTACGATTTTAAG- 

-TTGATTAATATTCTCAATTGTGAGCGCTCACAATTTATCGATTTGATTCTAGATTTGTTT- 
-AACTAATTATAAGAGTTAACACTCGCGAGTGTTAAATAGCTAAACTAAGATCTAAACTCA- 

-TAACTAATTAAAGGAGGAATAACATATGGTTAACGCGTTGGAATTCGAGCTCACTAGTGT- 
-ATTGATTAATTTCCTCCTTATTGTATACCAATTGCGCAACCTTAAGCTCGAGTGATCACA- 

SacII 

-CGACCTGCAGGGTACCATGGAAGCTTACTCGAGGATCCGCGGAAAGAAGAAGAAGAAGAA- 
^GCTGGACGTCCCATGGTACCTTCGAATGAGCTCCTAGGCGCCTTTCTTCTTCTTCTTCTT- 

-GAAAGCCCGAAAGGAAGCTGAGTTGGCTGCTGCCACCGCTGAGCAATAACTAGCATAACC- 
-CTTTCGGGCTTTCCTTCGACTCAACCGACGACGGTGGCGACTCGTTATTGATCGTATTGG- 

^CCTTGGGGCCTCTAAACGGGTCTTGAGGGGTTTTTTGCTGAAAGGAGGAACCGCTCTTCA- 
-GGAACCCCGGAGATTTGCCCAGAACTCCCCAAAAAACGACTTTCCTCCTTGGCGAGAAGT- 

-CGCTCTTCACGC 3' CKJUS"^ : 5 8) 
-GCGAGAAGTG 5 ' (BlSJ'JS^ : 57) 



i rofilfe D N A E9!l «Jtei*ffi«M« H I: ^ A a t I I £ i Xf S a c I I 
f£<a^te**3fr*^ tlDNAHIii-c^A a t I I is J: V s S a c I I SBffc 

o 

B ■ ^fOPG Met [32-401] 

-r<^^ifcffll"C»i. ffflLt»^^-l±pAMG 2 1. fo*, l u x P 
R7°n^-^- ( l u x %m^^l5gc^^V^Tt±^§#fft^5 y 16 9, 3 18 

^^T^E^^tf^^ff x<Dtc&<7y^m%mmm*^-t& pcfmi 

6 5 6 (ATCC^lt## 6 9 5 7 6 ) <DffimfcT?$>*=>tio L£^±#HJ3ftii 
GM 1 2 0 (ATCCtKf^5 5 7 6 4 ) T*ofc 0 ££>Ji±l* lacIQ7° 



[SacII B*^] 
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9 - & x vfe ±mm i> k si- & 0 

N-5fcS!» Visits fOPG*°'J^^f F«7?yl3 2 - 4 0 IK 

2 1^1 uxPR^n*-^-©lflTKfvifc 0 £*L£gfife t: 
h-OPG cDNA^tn^7Xn'pRcCMV-Hu OPG D 

NAfrmUk LtffiV\ ^^d«2 0#M© 94t, ^V>T 3 0#W<7) 3 7 

tJ. inV^T 3 0#W«7) 7 2 V?$>Z> 30f-f^ JK^^-f * JV^fr^. * "J =Tji 
1 2 5 7-2 0 33 1 2 5 7-1 9 *^5^ t Uffl^S 

PCR*ffofc 0 #fc:K.fcPC Rt*tt*T#n-*^/i/±^5h«U PCREtl 
fcSJ^tiJU ill, Kpnl^itFBamH IfWKft^> K** U 7 - -if "CftlM 

>J =f3? * U:*?- K# 1257-21*i«fcU f # 1257-22 £^ C'J >IHtL 
, ^^TN —MKM&L, 9 4 "C-eiJPf&U &9>o < <9 fc^Si^^SflLT, Nd 
e Ifc^Kpnl tt****-^-*"* * 'Jtf^Wf F 'J > * - 7° V v 
9 7 £tM Hft, NdeliilFKpnl (0 14 A#M) & S> 0* 

# y n'V 9 ^ *7 - # 1 2 5 7-2 0 £ J: 0* # 1 2 5 7 - 1 9 (ltlf2#JM) £ ffl V> 
T4tfcKpnI*J:t) ! BamHI ?lHfc<&Jfil«P C R * U af* * 

F# 1 2 5 7 - 2 1 fcJltF* 1 2 5 7 - 2 2 CO N Cfi $ tlfc 'J ^K-fb'J 
>*-fi7>^7^, WS*fi<jKJfilfex.DNAffi (BHASiWE^t 
M) 7°77< Y*<9 9 -?)2 0(7)^ t^fc-^Nde I 

f&tefcJitfB amH I ^te<aM K:frfttt»tTifA Lfco M'J>*-lia- • 3 

PG*'^^ K©7?;f3 2 - 4 0 1 £-^T1-& # G> p A M G 2 17'7 
75K*pAMG21-hu0PG met [3 2 - 4 0 1 ] J/clip AMG 2 
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1-huOPG met [32-401] tv^ 0 

Oligo#1257-19 

5 ' -TACGCACTGGATCCTTATAAGCAGCTTATTTTTACTGATTGGAC-3 ' 
(ie?y#^f : 59) 

Oligo#1257-20 

5 ' -GTCCTCCTGGTACCTACCTAAAACAAC-3 ' (E^JS^f : 6 0) 
01igo#1257-21 

5 ' -TATGGATGAAGAAACTTCTCATCAGCTGCTGTGTGATAAATGTCC 
GCCGGGTAC -3' : 6 1 ) 

01igo#1257-22 

5 ' -CCGGCGGACATTTATCACACAGCAGCTGATGAGAAGTTTCTTCATCCA-3 * 

(fiC^JfS-ff : 4 7) 

ilCftiot, ^-•3 | JGM120t«pAMG21-huOPG me 
t [32-401] g/m 1 #^-v>f 2 X YTtgiiil^it 

3 0tf'f^^a^Hto 1 uxPR7*nt-?-i^©huOPG 

met [ 3 2 - 4 0 1 ] tefS-^i^OiNSE^ g SfMMiJ N - (3-** 
V^^y^l) -DL-**-fc'J>7^ h > * 3 0 n g /m 1 «J£ * T 

^t^ii:iaDt^ ^ i: i: i o ? ti, 6B#K> 3 Otifc 

tt 3 7tv^ : tt^TM h Lfc„ 6^fHt, £<a*HE^*»*iJX#<a 

&MXfo4> % ^m2tifc^&*Kffi&Ziri, Ztilt, m&X-huOP G met [ 
3 2 - 4 0 1 ] itfST-j&tfM - • 3 V *-W*1£fcTg£3*Lfc £ t ^*to 
Ifflffi^ l^7h*10mMhn-HCl/pH8, ImM EDTAi: U 
, 2 x L a e m 1 1 i f^Mlfrfft^ 1 x*j|fc$ -c, fcJtF/S-^JVfc^.x^y 
5 %*j|fif-*JKt -Chilli-* £ t tiotlMH, SDS-PAGE 

laotMLto 3 ovx^mm^m<v^mmmmm-?&& u~> 2 titm 

L, 3 Ot: is i 0 s 3 7 "C "Ctf^ £ tL/ci^^co^lffll^^^^j'Sr^^r't" 



* S D S - P A GEttfWC «£ »9^§ \<*®i8t<D? -^v-^fe? fitzliiiA 2 



(79) 1 1 -5 0 3 6 1 6 

kDa«^>F»?tl/: (E14B) o ^aUwitte^&liS 2 3 7 0 T 
?;fT\ fe4 2. 2 k D a SIO^?I *tt4 4 ^ o 3 7lC(:felt?> 

tz&KM^-Lfz^ Vy > £ 2 5 mM h 'J 7,- H C 1 /p H 8 > 0. 5M NaC 
1 fifi:ffij^L, Microfluidizer Model 1108 ( 

Microfluidics Corp.) £20 @3L, iR^Lfco 
b£j|2|fcl5^4 (5 ^naEifr^Lfc^fffJft) tf>t>H5ti9 fHU £Si9 £ 2 o, 00 0 

Mfr) , ^vn^25mMMJ7-HC l/pH8, 0. 5M NaC 1 , 6 

ti^OT 'J 3 7 > i:f §i© 2 x L a e m 1 1 i Mf4MW*& t /? - * K> * 
7°V^$r ; 5 tiiiLfco Mf4£ SDS-PAGE 

la^TMUo tflWiii^huOPG net [3 2 

-401] itfs^jg^WM^B^-emv^ffi^tiTt <t ? -c^ofco ffi&x-S&fi 

tlT^rt < \zmxfc*mMLtc 0 4, 9 0 0 x g> 4ti: 
T, JS-4. 2o-^-^I|L/:Beckman J-6B^«cK^JK 

m 1 fcf?JR«L, ^fc^TN ictl 0m 1 fc*JRLfco c\<7>mm%L&> 

^X^mhtz^^y V7,m% v 7K#U -/^fitLfcB r a s o n 

S o n i f i e r Lfc (ffi^-fcr^^^ = 5 > «JH 

1=95%, 8 o®m) o ^fcrnMLtzmmmmm* , 195, ooox gl 2 

3 "CfcT, TLA 100.3 n-^-*$g#LfcB eckman Opt im 
a TLXgS'L>lT5^^Ll O^i^LfCo ±lt^iT, 
V - h jJ? h h cofcMX-t-t^ t*o *<V-y y £ 5 ^ n 7, a. 7 <itt: 
J:oTlfe, **5^S^^t^ff- (15ml #*) H#L£ 0 P e r c 0 1 
1 v§'M ( 7 5 %?S[# PercolU 0. 15 Mjfrffc^ f'J^A) 5ml^W 
^^■if-^iDL, rt^ft^-CjBSBtAi^t^t^XUfco Pe r c 



(80) 1 1 -5 0 3 6 1 6 

o 1 1 *§Vj£<7>^iflm J: oT|I* 1 9. 5ml £ "Cif #11 £ S-^* 



U 3o«Beckman Qu i c k-S e a If i-7'(l 3 X3 2mm)i: 
^SSLfco SMf«i:fotf^-^y-JVL^o 2 313, 2 0, 0 0 
Orpm ( 2 1, 600Xg) CT, Beckman TLA100. 3n-^ 
-tfi-c-f-a-^*' 3 0 MSSHto hV^-'/Koi 

W^fco )BW'l«A#^0iKi-^7t^t^ ?&JRMfr£II]|2U :/-;vu ^v>-c 
Lfco S'frrci-oTifAttfc^Vy MbU SDS-PAGECioT 

fulfil- & <#(H LfcSJAfrwr 'J3 7 h * 5 % /? -7° i^^y -;v 

^tniXLaeml 1 i t*#»W^ $gtf# 3 SDS-PAGEffl-t 
L, WL/;iAfr(i^i:|il?ti^aftihuOPG [ 3 2 - 4 0 1 ] itfS 
^jg&Srffi-r&o £TA#£ S D D -*°'J 7^ V )VT^ K^jv-r#*Lrt:&fc*l& 
3*Lfc±5?~ 4 2 k D F^^Jco^JV^^-©^ m U iifB«? fix 

rt<C (Mat Budai rafe, J. Biol. Chem. 2 6 2 , 1 
0 - 3 5 ( 1 9 8 7 )) N-Jfcmr* y«E?!l*8i5SLfco &T?>E?!I* 1 9^ 

NH 2 — MDEETSHQLLCDKCPPGTY — COO 
H ( IB n m ^ : 6 2) 

^ <omm \t, mrn^rn.-^ ^ ^ -Kx^xm^fitz^^^^ynmKx^xSic 

fc, pAMG21 Hu-OPG met [32-401] S&£«"5* ?-i:±o 
T3- K3*ifcflM3J<3 197? J Wtb |W|— -c*S i kWWWLfco 
C. H fOPG met [22-401] 

N-Mfflff-X-yisXXFK h OP G<DT < JM2 2iva4 0 1*3- Kf 
SDNAE^iJS:, HT©ri:<, »^^?-pAMG2 1 

tipco 1 u x P R ^n^-^-cofUtUT^-gV^Co pAMG2 1- huOPG m 
et [3 2 - 4 0 1 ] (-b^-> a >B#M) <^#«l$ tLfc'7 t ?X 3 KD NASrK 



(81) 1 1 -5 0 3 6 1 6 

pnlii^B amH I MRB^> 9 U 7 ~ "C-BO »f U # <b BfM* * T * 
yo-^y;K^iL^;o BiM" (~ 1 0 6 4 m p MK) v> 

K (t'Ja') # 1 2 6 7 - 0 6 £ J: 0*# 1 2 6 7 - 0 7 =HB* J* 'J vMk L 
, NdeliiVKpn I *f**ijB*^i-*, * U =* l J 

d e Iii^Kpn I«f*5KfiS:^i-4 U >&ib*- } ) =HJ ^A-fi^Kp n 
I JrCFB amH I Wlfix> K* ? l^r-^f TflUbLfc p A M G 2 1 - h u 0 P 

met [3 2 - 4 0 1 ] 1 0 6 4 b pllt^, fH*lft 

DNAMv\ p A M G 2 1 WNd e I *s JtfB amH I §P^coM^^fRl#tt 

W - • a Um± 3 9 3 K&Mfc&Ltio 9 n->£M3RU 5 KDNA* 

flL, DNABB£!l&S&*"fToT\ huOPG-met [22-401] itfS^- 
ct)D NAE^JSrflSKLfco 

t<J3'#1267-06 

5' -TAT GGA AAC TTT TCC TCC AAA ATA TCT TCA TTA TGA TGA 
AGA AAC TTC TCA TCA GCT GCT GTG TGA TAA ATG TCC GCC GGG 
TAC-3' (EfllS-f : 6 3) 

fr'j3'#1267-07 

5'-CCG GCG GAC ATT TAT CAC ACA GCA GCT GAT GAG AAG TTT 
CTT CAT CAT AAT GAA GAT ATT TTG GAG GAA AAG TTT CCA- 3 1 
(M'/il ft" : 6 4) 

4 - • 3 V tf± 393 + pAMG21-huOPH-met [22-40 1] 

20^ g/m i *~r^^ ^y*^-fz> 2 x YTJfiMft*Kii£, mm 

KfriL-DX, 3 0T;t'f>^a^fUo ^^-pAMG2 1 CD 1 uxPR 
^n^-^-^^^ft^£jtf£^g^m^lt*ii, -&JSfcieif«WN- (3- 
Hr^-^r^^j ^ ;V) — d L-^^-tr'J ^7n>^30n g/m 1 ^>#l*#Jg 
J^Jg^igitbKMU 3M:6HH, 3 0 "C* fcli 3 7 t^^^a^-v' a 



(82) 1 1 -5 0 3 6 1 6 

fc (=30C I + 6f/;i±3 7t I + 6 ) <> S fc. •l^fflMigMn*'^ > * 
3 >oEfuK^ v ? Mb U *Sv»(iS!ltefc LT, SSSI«W*S!I<^*& 

3 0 IDTS t>H 6B#ffl^ >^r^^- h Lt*ff (U I ) 
(3 CCU I) £#fco 3 OC Prel, 30tUI, 3 0Cl+6> 4 
fcH 3 7 "C I + 6 V>T tl^Offlffi^V y h *ffj»«L, $8tf#3-£, ■b^->3^B 

^te« Lfcrt<nsDS-* M Jr^'jjv7 5 Km^MftK. «t o T5MJr l £ 0 *° 

'J7^'J^7^ K^;v £ ? - v -> - r ;v- "C^Rrfe Li3 «t 0 5 / £ it — h n -fe ;v n 

-mu OPG-FcJK'J^n-t fl'Sfrffc-e&gg:/ n - y LTio ^SESfcOjUx^ 
^W^V^^Sr^Sf* (3 OCUI) i fciiyu^ajgc (30C Prel) 

D. X 3 0 P G met [22-401] 

N-*S^7t->i3J:^X5 (mu) OPG (OPG) *°'J^^f F<7)7 

5 K|&3S^^ ?~ p A M G 2 1 f^ct) l u x P Ry°u^e~ ^-co^tMTKW^ 
f: 0 ^'J^^^tfK#l 2 5 7 - 1 6i3j:^#l 2 5 7 - 1 S^T'y^v- 
t LT, 75^5 KpRcCMV-Mu OPG DNA^lIt ITI^, -tr 
^ g >B KfBStLfclfc^M * 'J >^#£fflv^ PCR*frofc 0 PCRjg% 
$:ffiSL, Wi's > B i:E«Lfcr t <CKpnI amH IffiM^-> 

? VT--b*-emiif Lfco ^-fife^ y =f# 1 2 6 0 - 6 1 is J: V s # 1 2 6 0 - 8 

p n i u rfu > * - -fa -fvvZT, £ ^fife u > * - ^ 

de I is JuVK p n I ^ M 'J 

1 2 5 7 - 1 6 i3J:^# 1257-15 £fflV>Tfij!i2 il7c K p n I is X 
ff'BaraH I'M? tUfiMftS flfc P C Rli*^tt4 * 'J ^# 1 2 6 0 - 6 1 



(83) 1 1 -5 0 3 6 1 6 

feiO t # 1 2 6 0 - 8 2 ^)Mi:M3^'J > * - Ta. 7° V v ? 7, *U 

f^^^ffi^ffl^TpMAG 2 1 ONd e I^iffBamH I g&ffi<Z>M fcMltt 

yaVCiot^ • n'Jil3 9 3 CfStsftLfc, ^n-^£jliRU 
^^'DNA^flL, DNAE^g^TotMuOPG met [2 2-4 

0 1] 3tte?<&DNABByiJ*fliSLfco 

»«fti:*lt4^9^5 KpAMG2 1-MuOPG met [ 2 2 - 4 0 1 

1 *§*tS 3 9 3fflJfe®W^OMx.MuOPG met [ 2 2 - 4 0 1 

fife* #1257-15 

5 ' -TAC GCA CTG GAT CCT TAT AAG CAG CTT ATT TTC ACG 
GAT TGA AC-3' (gS^-S^ : 6 5) 

«|J3* #1257-16 

5 ' -GTG CTC CTG GTA CCT ACC TAA AAC AGC ACT GCA CAG 
TG-3 ' (B!3»J#$ : 66) 

W #1260-61 

5* -TAT GGA AAC TCT GCC TCC AAA ATA CCT GCA TTA CGA 
TCC GGA AAC TGG TCA TCA GCT GCT GTG TGA TAA ATG TGC TCC 
GGG TAC-3' : 6 7) 

P)T #12 60-82 

5'-CCG GAG CAC ATT TAT CAC ACA GCA GCT GAT GAC CAG 
TTT CCG GAT CGT AAT GCA GGT ATT TTG GAG GCA GAG TTT CCA- 
3 ' : 68] 

E. ^X^QPG met [32-401] 

N-^f-^->£s=t Zf^ X^OPG©7^yt32^v^L40 1 £ 3 - K"T & 
DNAE?0£, J^TO- t < > WMSzto'??** 9- p AMG 2 1 + 

CO I uxPRT'nt-^-^TCtv^, JL*L£jt)&-r&*:£>K. :* 'J =r * 
?WK# 1 2 6 7 - 0 8*J:a , # 1 2 6 7 - 0 9 £#*KL> >SMfcU -fe^ 



(84) 1 1 -5 0 3 6 1 6 

>*&Lfco Nde IfeiVKpnl Jte*5fcSfi* £ tffcTtiTfELfc (-fc^ -> a > D 
&M) Kpnlfe^BamHI m<k 3 *i ffiM £ ft tz P C Rii^#tt5* 
t; rf# 1 2 6 7 - 0 8 tf# 1 2 6 7 - 0 9 OWfc^JjfeS ftfc 'J >gMb'J > # 
-7*3.^^^ n^I«M^KpMA G2 ltONde Iisi^Bam 
H I ffl 

Vir >n*>-->3>i:J:oT^- • 3 >J 3 9 3 K&Mfcffl: Lfco * n - > 
£«1U KDNAML, DNAffi^^otMuOPG m 

et [3 2 - 4 0 1 ] Ife?©DNAS9!I*filBtfco 

f&mfitKi3\f2> p AMG 2 l|flti7"7^^ FSr^^Ti"5 3 9 3ffl&^^#^ 
^IfimuOPG met [3 2 - 4 0 1 ] *"^^fF«-fe^y3 
> C fcfBSt L * ffl v> TilflS L o 

t)T #1267-08 

5 1 -TAT GGA CCC AGA AAC TGG TCA TCA GCT GCT GTG TGA 
TAA ATG TGC TCC GGG TAC-3' (IB^Jfl^f : 69) 

«r #12 67-09 

5 ' -CCG GAG CAC ATT TAT CAC ACA GCA GCT GAT GAC CAG 
TTT CTG GGT CCA-3 ' (B2?!J4^ : 7 0) 

F. ^X^QPG met-lys [22-401] 

^ m^T<D*X 50PGO7^f2 2^V>L4 0 1*3- F 
DNASe^iJ*. Wte*£M%l&«? ^- p AMG 2 1 pf3<7) 1 u x PR7'n^ 
-^-OflflMBTKitufco 'J^# 1282-95d&«kO f # 1282-96 

x *3^jsfc 3 -fr fc 0 ^ 'J > # - fa :/ V * * ^ (i>f - • 3 'J <d 3 F > £f ij ffl U 
N-5fcflM f-^-^frfltLfco NdelSiffKpn I *6;f«£ tffc-fe* v 
3>DfcfB«LfcKp n I £ «£ 0 s B a mH I M<b $ tLfflft $ P C R £tt 



(85) 1 1 -5 0 3 6 1 6 

GTS*') 3*# 1 2 8 1 - 9 5 ^J:^# 1 2 8 2 - 9 6 'J >M 

ffcl> >»-fi7V-7 ^ ^ ^^ft^ffl^ t p MA G 2 1 coNd eUJ: 

CfBamH I SM£<*> W K^fttttfTffA Lfco a*t«^»*»j&**<*) brr 
JV^mm-r^J^U^ hnlWy ^CioT^ - • 3 'J1|£ 3 9 3 K 

MuOPG Met-Lys [ 2 2 - 4 0 1 ] fc&^^D N ABB??!l*fllK Lfco 

Hiitfife^*jt&ffiifex.p amg 2 i^^^^ K*«^r-ra^ansife3 9 3mm 

h <Dm&Z-M uOPG Met-Lys [22-401] ^'J^T'f F<7>3Hm 
£ -fe ? v a > C KlEfc L ^fe £ ffl ^ "CilOSe L o 

Mr #1282-95 

5 ' -TAT GAA AGA AAC TCT GCC TCC AAA ATA CCT GCA TTA 
CGA TCC GGA AAC TGG TCA TCA GCT GCT GTG TGA TAA ATG TGC 
TCC GGG TAC-3' (Bd5'J«^§ : 7 1) 

P>T #1282-96 

5'-CCG GAG CAC ATT TAT CAC ACA GCA GCT GAT GAC CAG 
TTT CCG GAT CGT AAT GCA GGT ATT TTG GAG GCA GAG TTT CTT 

tca- 3 ■ (m&mn : i z) 

G. ?-X^QPG met-lys - (his) 7 [22-401] 
N -5fcifi3$&M et-Lys-Hi s — H i s - H i s — H i s - H i s — H 
i s-Hi s ( = MKH) , m^X<D*X ?0PG^)7?yf 2 2^^L4 0 1 
Sra- DNAffi?!!*, JSLTorfc < ^, g«4M^^^- P AMG 2 
l +c7) lux PR :/n^E- ? -coffriJtPT^fiv^c 0 0 ? F# l 3 

0 0-5 0 J3 J: tf# 1 2 5 7 - 1 5 ^79^v-t LT£s J: Tf-?J7, ^ Fp AM 
G2 1- muOPG-met [22-40 1] DNA^ISfc ITffiV'TP C R 

PCRiH^7fn-^W*lL, PCR»£«ji9ffiU ilL> Nde 

1 £ itfB amH I flHB6^> K* * UT-^f^Bf U ffiilL/co *'J^9^ 

l 3 0 0-5 OBJ:^ 
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# 1 2 5 7 - 1 5 4-ffl^T4i:fcNd e I & £VB amH I MLiSLtPC 
Rli^WK)^^v>TpMA G 2 1 ON d e I «t CfB amH I SIMSO 

MKjj\oitt\fTmxLfc 0 m%Mi?m*mkm%<v7°v y^)v*mm-rz>3-v? 

hn*>-y 3 '/i:J:oT^- • 3 >; ft± 3 9 3 fc^JUK&Lfco ^n->£jl 
^5^5 KDNA^flL, D NAie^J^S^fToTm u 0 P G MKH 
[ 2 2 - 4 0 1 ] D N ASe^iJ SrfltS Lfco 

f^tl^iniai^pAMG 2 1 KSvBfc£-*-&3&JH5&3 9 3 Mm, 

H^ftMMuOPG MKH [22-401] *°'J F«M^^^ -> 

#1300-50 

5'-GTT CTC CTC ATA TGA AAC ATC ATC ACC ATC ACC ATC 
ATG AAA CTC TGC CTC CAA AAT ACC TGC ATT ACG AT-3 • 

CKHWg- : 7 3) 

*'J3- #1257-15 
( -b > s > D # J$ ) 

H. jUj_0_P_G met-lys [22-401] (his)/ 
N-«me t-1 ys, 7?;^22^^L40 l^X^OPG, *3 J: 0= T 
3 7 i4 0 1 »-*6< 7i^tXfy^S (muOPG MK [22-401] 
-HO K1-£DNABBm*, ^T©rt<C, Jg#£*&l&gl'^ 9 - p 

AM G 2 1 tf<£> lux P R-7'n^-^-<7)$lJfPT^fiv^c 0 * *J 3'^ * 
F# 1 3 0 0 - 4 9*J:t) t #l 3 0 0 - 5 1 ^^5'f7-tLT*J: Zf-fyX 5 
K p A M G 2 1— muOPG — me t [ 2 2 - 4 0 1 ] DNA^iSt Ltffl^ 
TP C R Srffofco * 'J > ^fNi-fe^f a ^ B HffifS L?tl <9 2. 0 

l4ttifcPCRii^7fn-7,7 i >TMl> PCR»£^mU ft«L 
, Nde ISitfBamHI MRR^ K* * U7 w ^ "CiSJ Wf L > IlLt N d 
e I*3«fctFB amH rMti^LfcPCRii^W^^^ffl^TpMA 
G2 l©Nde I^J:O s BamH I gBffcO W t^lnMWTtfA Lztio aftteii^«J 
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TmuOPG MK [22-401] - Hz M.^<0 D N A HE?1J L fc„ 

If^m^islt&ia^^p AMG 2 17"7^^ F*^1-^^fife$^3 9 3« 

^f.«imuOPG MK- [22-40 1] - Hr *° »; ^ y'-f- y<D$&m* 

•kfy aye i:l£iLf;M^ffl^Ti£L^o 
t')T #1300-49 

5'-GTT CTC CTC ATA TGA AAG AAA CTC TGC CTC CAA AAT 
ACC TGC A-3" (BJ^JS^f : 7 4) 

PIT' #1300-51 

5 ' -TAC GCA CTG GAT CCT TAA TGA TGG TGA TGG TGA TGA 

TGT AAG CAG CTT ATT TTC ACG GAT TGA ACC TGA TTC CCT A-3' 

(I^'IS^ : 7 5 ) 

I. jjj_0_PG met [27-401] 

N-3K3SM ^~>33 J: Xf*X 50PG?)75yt2 7 L401*3-K 
-f^DNAge^iJ^, VlTnZk < fc, JI^^%|§m^^ p AMG 2 1 t^co 1 
u x PR ^Dt-^-Ci|lH|ITi:|V^ 0 * <J rf* ^ U*-^ F# 1 3 0 9 - 7 
4 $3 «£ l/# 1 2 5 7 - 1 5 ^7"7-Y v- t Ltfe itfV7^ ^ Fp AM 

G2 1- muOPG-met [22-40 1] D N A £rirM £ LTfflv>TP C R 
fcfrofco ffc^M^ V > ^*fM± -fc: ^ a > B fciBil LfcSS «9 *T?*4„ #£>*lfc 
PCRifel^T^u-^r^T^f L, P C R»£*Ui9 ft U IISL, Nde 
I feiVB amH IfMK&^> VT -JfX-tyffi L, |SL/: 0 NdeliJJ: 

CFBamHI MLiSL^PC Rjg&£lIS£l$£:frte£fflV>T p MA G 2 1 <E> 
Nde Ii3J;^BamHIIfiwii:MitmLfco &ISiI#i»*»ii* 
^•^■7*n h ^DVTkMm-f&J-Vy hn*>->3>i:J:ot^- • 3'Ji±3 9 
3 fc^H&ifcLfco ^n->£&#IU KDNA*#iU DNASe?J 

^HToTm uOPG-met [27-401] Mfe^co D N A L 
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h <Z>Btex-m uOPG-met [27-401] *"'J^ ~ff- K«>|&3&*-fe ^ -> 



*';:r# 1309-74 

S'-GTT CTC CTC ATA TGA AAT ACC TGC ATT ACG ATC CGG 
AAA CTG GTC AT- 3' {$mW% : 7 6) 



*!fcr#1257-15 
(See Section D) 



J. ^ hOPG met [27-401] 

N-*^^^-^->*3<t U^X 50PG«7^M2 7 & t 4 0 1 £rr- F 
i"4 DNAge^iJ^r, &T^-t<K> gf 3^ - p AMG 2 1 1 

u x PR :/n^- * -<7)MfPTrt Wc 0 t')3^^V^f K# 1 3 0 9 - 7 
5 * i U*# 1 3 0 9-7 6 $r7'7^Y-tLT^J:ff7"7X5 FpAMG 2 1 - 
huOPG-met [ 2 7 - 4 0 1 ] D N A fcflfSIfc L"CflJv»T P C R *fro 
0 ^ ij y ^^#i±-b^-> a >B KfEftLfcii*) 7ii 0 nhfrtz P C Rl 

Jft*7 2rn-*$-/i/-cfl*fliU P C R»£^ fdL, *|«U Asel^W 
BamHI fMBB^y K* ? ^ T - -If T«!IRft«JWf U fflfftbfco AselfeitTB 
a m H I ?mfcLft»LfcP C RiW*S5^»fflv^pMA G 2 1 <7)N d 
e I Jsi^B amH I gBtf 



^ f-D*>-y g y|;J;o^- • 3'J||i 3 9 3 fc^f|j|£& Ltz 0 ?u-y* 
il^U 7'5X5KDNA*#iU D N Affi3ni&5S*ff o T h u 0 P G - m e 
t [2 2 - 4 0 1] jfcte^DNAHB^JfcffilgLfco 

Jfijft*. p AM G 2 1 3 KSr^l-S f?>^7x^M^ 3 9 3«BI&^ 

&<aSMW&fc$3tt*>BJfc;L h u 0 P G - m e t [ 2 7 - 4 0 1 ] #'J^7*f 
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PIT- #1309-75 

5'-GTT CTC CTA TTA ATG AAA TAT CTT CAT TAT GAT GAA 
GAA ACT T-3 ' : 7 7 ) 

#1309-76 

5'-TAC GCA CTG GAT CCT TAT AAG GAG CTT ATT TTT ACT 
GAT T-3' (fE*d#% : 7 8) 

K. jvXj_OP_G met [22-180] 

N — > $5 <fc U 5 * X?0PGO7^t2 2^t^Ll 8 0 £ 3 - F 

•t& DNASS^J^, J^T<7)- t < WM& t fo&M'<9 9- p A M G 2 1 <T> 1 u 
x PR T'nt-^-wfMtTtf^fco * T J ? K# 1 3 0 9 - 7 2 

1 3 0 9-7 3^y^^^-t LT£ «t Tf~f? 7s ^ Fp AMG 2 1 -m 
uOPG-met [22-401] DNA^lIt LTfflv^P C RSrffofc 0 

SrTtfn-^jv-e^SIU P C Rj»£^"9 ffi U ill, N d e I £ ZFB 
amH I M&x-y * V- 7 - TiM BR-9J (If U iSL^o Nde IiWBa 
mH IM^L^L^mrlEPCRB#;^I*^^^^fflV>TpMAG 2 ION 
de I £ JitfB amH I ^te<7>M K^fttttfTff AU 9 5tilSJ»**3&*#<^^ 
n h rjyv^\m-fi>^V^ Fn$V-y 3 ^CtoT^ - • =MJJf&±3 9 3 « 
fUE&Lfco ^n->^®^b, KDNAtflU DNAE?!l&5g£ 

ffoTmuOPG-met [22-1 80] jtfS^cO D N A ffi^ij L 0 

§f^mtl£tt&£Ej&X_p AMG 2 179^5 F^MtSf 

3 9 3 h <r>m$kx-m uOPG-met [ 2 2 - 1 8 0 ] *° 'J ^ rf<f- 
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m' #1309-72 

5'-GTT CTC CTC ATA TGG AAA CTC TGC CTC CAA AAT ACC 
TGC A- 3 1 (E?iJ«-3 : 7 9) 

Mr #1309-73 

5'-TAC GCA CTG GAT CCT TAT GTT GCA TTT CCT TTC TGA 
ATT AGC A- 3 1 (g2?ijS^ : 8 0) 

L. jvXj_OP_G met [27-180] 

N •f-^" - > $5 <fc U 5 * X?0PGO7^t2 7 & V> L 1 8 

nDNAffi^J^ J^T<7)- t < WM& t fo&M'<9 9- p A M G 2 \<D\ u 
x PR -/u^e- ?-<D$mTKW^fco ^ T J ? l^f- F# 1 3 0 9 - 7 4 
(■fe ^ V a y I #HS) j3iff# 1 3 0 9 - 7 3 (-b^ ~> a > K#BS) ^7"5^V 
- t LT£=t Tf~f*7?, \ Fp AMG 2 1 -m u 0 P Gm e t [2 2 - 4 0 1 ] D 
NA^iii LTffl^TPC R £fr o7t 0 fft^-f * V >^#fi-tr^ v a > B 

fB«L^a»5-e*So **G>*Lfcp c Rii^r*'n-7W5-»u pcr! 

ft^^^L, *SKU Nd e ISiffBamH IfWK^^ * V T — -tr "CM 
ERSUHffU UlUc. Nd e I SiCCB amH I M-fkLffiM LfcttlBP C RSfe 
^$^^M^ffl^tpMAG 21©NdeI*J:0 ! BamH I^C^C* 

l^-->g >WoT^- • 3'J|t± 3 9 3 fcB^SS&Lfco *n->*SKU 
^5^5 KDNASrftL, DNAffi^g^ffoTmuOPG met [2 7 
-18 0] jtfe-7-<75DNAffi9>J*fliKLfco 

Sfj(mtl*»t*jfitfe^p AMG 2 1 7"5X^ F^#^r-T2»B®^3 9 3 fflflS, 
©Jgl^^iMmuOPG met [ 2 7 - 1 8 0 ] *'J^7'f 

M. ^X^QPG met [ 2 2 - 1 8 9 ] feJ: CFm e t [2 2 - 1 9 4 ] 
N-«^-f-*->*3<t O^X ?0PG(O7^t22^^Ll89, ttzit 
2 2^^119 4 v>-f *l5&>*a- Ki"*D N Affi90*. J£lT<a~fc < fc, JK4t£ 
yuZkM^? p AMG 2 1 (?) 1 u x PR 7°n-t- ? ^©itTtfv>fc 0 -k 
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B t-ffii£ L/i^fe^fflv\ 'J r/jt^ K# 1 3 3 7 - 9 2 *3«fcU f # 1 

337-93 ( = muOPG-189 1 J^*-) 1 3 3 3 - 5 7 

#1 337-58 (=muOPG-194'J>*-) OjfrSr-IH* \z 'J VfftLT 
, * 'J 3° D >#--r^:/V y 3 -frfco pAMG2 1- muOPG- 

m e t [ 2 2 - 4 0 1 ] co^Wk y° F D N A * K p n I £ «t 0* B s pE II 

fco iWDNAMfflV^~4 1 3 b p BBfM-^ML^o B s p E I 
feiVBamH I & X TOIEK Pn I^WBs pE I 

7 lxT--tfem^tL7t -7°^^ ^ KpAMG 2 1-muOPG-me t [22-4 
0 1 ] <7)j£g|£ fitz- 4 1 3 b p BBfJi"*-^ - * - ** 'J =r# 1 3 3 7 - 9 2 is 
^# 1 3 3 7 - 9 3 (muOPG-189 t/:IWJ3'# 13 3 3 

- 5 7*sJ:tf# 1333-58 (rauOPG-1 9 4 'JV*-) v»T*l#»e>|I8fc: 

Bfifc s ftfc t j > BMfc* 'J ^ y > # - x * y v y 7 7 *mmm &r^te &m ^ x p a 

MG2 1- muOPG-met [22-4 0 1] P n I * iVB amH I SB 

h Fn*T-/ 3 y|:J:o^ - • n 'J|f± 3 9 3 fc^fi 

oTmuOPG-met [ 2 2 - 1 8 9 ] £ lira u 0 P G -m e t [22-1 

9 4 ] m&^-cd dna mm &mm t tz Q 

3 9 3 0fl&HBSIfei&L7ti£&&x_p AMG 2 17?^^ F *. m u 0 

PG-met [22-189] 33 J: m uOPG-met [22-194] <7>|& 
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P)V #1337-92 
5'-CCG GAA ACA GAT AAT GAG- 3 ' (H^Jg-ff- ; 8 1) 

*<JT #1337-93 
5 1 -GAT CCT CAT TAT CTG TTT-3 ' (IB^JS^ : 82) 

t')T. #1333-57 
5'-CCG GAA ACA GAG AAG CCA CGC AAA AGT AAG-3 ' 

(K5U#5 : 8 3) 

tVT #1333-58 

5 ' -GAT CCT TAC TTT TGC GTG GCT TCT CTG TTT-3 1 

(mm g- .-84) 

N. ^X^QPG met [27-189] is X Zfm e t [ 2 7 - 1 9 4 ] 
N-*3^ J3 =t V s *X 50PG©T5yi27^^Ll89> £ W: 

WO^M^? ^ — p A M G 2 1(751 ux PR^nt- ^-(OMUTtt^^o B 
spEIfeiCFBamHI tt**^, fe^Kpnl^WBspEI ftlM-^ > 
FJt^T- -if -CfiHt L^y9^^ F p A M G 2 1-muOPG-me t [2 2 
-4 0 1] oralis 4 l 3 b p BMffk^-r&V ymtf) 
- rmu 0 P G - 1 8 9 'J V* - J £tz\± \m u 0 P G - 1 9 4 U > * - J (-fe 
^yH>M#f,) ^TtL^^fI*^^^fe^fflv^T7°9^ 5 Fp AMG 2 1-m 
uOPG-met [27-40 1 ] OKp n 1 1 itfB araH I BBteOWfc^lRl 

S/gVlCi^T'f- • 3U|i± 3 9 3 fc^®J|g&Lfco ^n-^fcS^U 7° 9 
X ^ KDNAtfiL, D NAffiam&SSSrfroTmu OPG-met [27-1 
89] SfclimuOPG-me t [27-1 94] ;tfST-<7> D N A BB?iJ £fitfS L 

/Co 

»MpAMG2 1~7°9^^ F^MtS 3 9 3,fttOi§ig^K£lt&ffi&£ 
muOPG-met [2 7 - 1 8 9] * itfmuOP G-me t [2 7-19 4 
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0. tifQPG met [22-185], met [22-189], met 
[ 2 2 - 1 9 4 ] 

LI 89, ifctt 2 2 fcv> L 1 9 4 v>T*tj&*£n- Ft4DNAS?!lS:, i^T^ 
< WM^M^^-^^ ^ — p A M G 2 1 CD 1 ux PR^n*-^-o« 

1 3 3 1 - 8 7felff# 1 3 3 1 - 8 8 (= h u 0 P G- 1 8 5 'J , # 

1331-89fe«tZ/# 1331-90 (= h u 0 P G - 1 8 9 0 > # -) , £ 
13 3 1-91 & #1331-91 (=huOPG-l 94^*- 

*fco P A M G 21-huOPG-met [27-401] £>ffif»:/9.X3 FD 
NASKpnlfiiVNdel K* 9 V T - M XM Wf L , Hfcfrfc 

DNA 

if>t^T#n-7.^;v-e^L^o tl^SD^fi^^D N Affi£flIV*T~ 4 0 7 b 
p Bl>t§:ff Lfco 1 3 3 1 - 8 7 ^J:^# 1 3 3 1 - 8 8 (hu 

OPG-1 85'J^*-) , *'Jtf# 133 l-89*± 0=# 1331-90 ( 
huOPG— 1 8 9 'J , 4 Ji* 'J 1 3 3 1 - 9 1 is <fc 0*# 1 3 3 

1-92 (huOPG-1 94'J>*-) [#'J>*-liNd e Ifei^B am 
H I *£im3ii%3>£^-f&] ^f*l^t> lulSKp n I ii^Nd e IfWK^^ F 
J* ? ^T--tf-ef^<hL^^7^ 5 FpAMG — huOPG— me t [27-40 
1 ] comm S ftfc ~ 4 0 7 b p B »f M 3 U > SHfc* V 3"" 'J > 

#-T f ^'/W 9**W&&i1r%&-&m^X'7 t ?X 3 FpAMG 2 1-huOP 
G-met [2 2-4 0 1] ©Kpn ISiVBamH I K K^fttttfT 

i:J:oT^ • 3'JH±3 9 3 CfSISILfco ^n->£S*?U 7 9*3 F 
DNA^fiL, DNAe»^^ffoTh uOPG-met [22-185] 
, huOPG-met [22-189], ifclihuOPG-me t [22-1 

9 4 ] dna mm t 0 
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ffim&l-55ifZ>m.&Z-p AMG 2 1 79 X 3 K*MtS^Ifel3 9 3 M, 
i:filHifi*x.huOPG-rae t [22-185] , huOPG-met [2 
2-189] > ifclihuOPG-me t [22-194] <D^m^-t ? V a > 
C J* IE« L * ffl v> T MS L o 

m* #1331-87 
5 ' -TAT GTT AAT GAG -3 • (i^jjg^ :85) 

W #1331-83 
5' -GAT CCT CAT TAA CA-3' (SE?!l&H§ : 8 6) 

W #1331-89 

5 ' - TAT GTT CCG GAA ACA GTT AAG-3 ' (SE^S^ : 8 7) 
#1331-90 

5 ' -GAT CCT TAA CTG TTT CCG GAA CA-3' 8 8) 

P)T #1331-91 

5 ' -TAT GTT CCG GAA ACA GTG AAT CAA CTC AAA AAT 
AAG-3' CS?!IS^ : 8 9 ) 

WT #1331-92 

5 '-GAT CCT TAT TTT TGA GTT GAT TCA CTG TTT CCG GAA 
CA-3' (m$m^: 9 0) 

P. kfOPG met [2 7 - 1 8 5] , met [ 2 7 - 1 8 9] > met 
[ 2 7 - 1 9 4 ] 

N-5fc$(M?-#->'i3J:u f fc l^OP G^V^y'-f- kct? ^«2 7^V>L1 8 
5. 27&v>L189, *fc(4 27ftv>L19 4^f*is5^3- KtiDNAS 
JilTO- t < WM$Lm$&5Jl^? ^pAMG21^1 ux PR7°n 
t-^^WTKl^fco #^Nd e I amH I tt3f 3fd$£^fT-r & 

T J > BHfc* 'Jrf'J^*- ThuOPG-1 8 5 <J > # - J , ThuOPH-1 8 
9 V yts -\ > 4 rhuOPG-194'J>*-J (-fe^ *s a > 0#P.) > 
is J: tfK p n I *3 J: tfN d e I WJES^> * VT-^fTift Lfc A Fp 

AMG2 1- huOPG-met [27-40 1] <?)J£gt£ 4 0 7 b p 

BBffi- a >0#M) ^M^M^ffl^T7"7^^ FpAMG2 1- 
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huOPG-met [22-401] <D K P n I is «t VB a m H I ffi,&<Vffl K% 

m-f&^V? hD^V-v-gyCiot^ • u ij^t± 3 9 3 icfffeiL^o 
*n->£S^U 7*7X ^ KD NA£i£ittU DNA^J^^oTh u 0 
P G -m e t [ 2 

7-185] , huOPG-met [27-189] , ifclih u OP G-me 
t [2 7 - 1 9 4] 3fcte^<&DNAffi?!l£ffl|&Lfco 

p AM G 2 17'?^^ F^^tDia^x. h u 0 P G -m e t [27-18 
5] , huOPG-met [27-189] , ^clihuOPG-me t [27 
-19 4] O^ia^-tr^ v a y C H|EitLfc^te*ffiV»TiaDjeLfco 

Q. * X 3 0 P G met [27-401] (P33E, G 3 6 S , A45P 

)_ 

N-5fcifiM?-:*->'i3J:U J fc F0PG<7)7^i27^^L48 1 *gv>T^X 
^0PG<7)7^ 7t4 9 & v> L 4 0 l*-3-Kt4DNA @£^J £ > KTO r t < 
WM$L%>)%M^? 9- p AM G 2 1 1 u x PR /nt-^-^JiTi: 
a^fc 0 P AMG21-huOPG-met [27-401] <7)ffi^^^X 5 F 
DNA (t^yH^J #M) * A a t I I * <fc VK p n I ftUK^ 
•if-e^Jdf L, M^DNAS^I^t, r*yn-7Wf>- 1 0 7 5 b p 

BBfM*t*iL)i!o HC, 7*5X?FpAMG2 1-muOPG-me t [ 
22-40 1] DNA (-fe ^ a V D #M) ^Kp n I « <fc B 

a m H I llJIx > ? U7-l??ML, mff2 Lfc - t < 1 064bp 
BBfM"*^*Lfco A a t I I RtfK p n I tt*5l^ 3 fitz - 1 

075bp pAMG21-huOPG-met [2 7 - 4 0 1 ] IJII)t (f 
ffl#M) > KpnliitFBamH I ftfS&SfcSjft*"^'*"* ~ 1064bppAM 
G2 1- muOPG-met [22-40 1] fWRBHf tf\ £ J: O 5 " A a t I I £ i 
0*B amH 1 3ttf**jHS:^^r L> A a t I IS^'B a m H I <DK<7)p AMG 2 1 
<7)«t«E2?a^*tJK1-*~ 5 0 4 3 b piWRBBfM'^Wfla^DNAffiSrffl^Tatjlg 



(96) 1 1 -5 0 3 6 1 6 

X4 - • 3 'J f&± 3 9 3 ^BS^^LTto fI*lft&D NAM^, ^ n - y £ 
5 Frp<Dm&Z-4 >*r- f«WLf; fl muOPG-2 7 
-401 (P33E, G 3 6 5 , A45P) fete^o m u 0 P G £8S 2 7 £ V> L 
4 8<7), huOPGSS2 7^^L4 8WfiI^^ 'J > - 3 3 jJ^^JV 
^^>i-33 ^co, ?V *sV- 3 6 3^«b-b 'J > - 3 6 £ =t ^'75-> 

■1 5z)^7oiJ>-4 5 ^<7)m uOPGt:J3lt^7?y K&-fto& s *§ G>*Lfc 0 
&&x_ p A M G 2 1 7'^^ = KSr«^f1-*^JJ<K3ft3 9 3 0 

W^i»x.mu OPG-met [27-401] (P 3 3 E> G 3 6 5 > A 
4 5 P) <^m£-b^>9 >Ci:f2iL^^*ffl^TlgL^o 

R. ^X^QPG met— 1 ys — (hi s) ? — a 1 a — s e r — (as 
p) 4- 1 y s [ 2 2 - 4 0 1 ] (A45T) 

N-5fcifiH i s * yjr&XZF (NHiHCOOHJ^Sh) Me t -L y s - 
Hi s — Hi s — Hi s — Hi s — Hi s — Hi s — Hi s — A 1 a — S e r — 
Asp-Asp-Asp-Asp-Lys ( = H E K ) "Cab & J- > h n 3r - -tf 
ISM^U 8Ev>T*.* ?OPG ^V^-ff- FOT 5 y $2 2^^14 0 1*3- 
Ki"4D NASSAU £&T<7)-t < I: 1 a c 'J -/W+r-TOP s 4 ^n^e-*- 
<7)Mf|ITl'fiv^7to pAMG22-His (t^y a yA#BS) ^Nh e 
CFBamHI K7 ? b'-CifftL, t*»4DNAffi*fflViT^g 

*Bf>t (A»f>t) *T^rn-^r^t,#||lLfco $fcfc3B*Lfc:£S: (-fe^a 
>B#M) £fflv^T, *'J^^Wf K# 1 2 8 2 - 9 1 *J:i) r # 1 2 8 2 - 
9 2 ^i^C'J >BMbLT\ *'J =PJ >*-fa^l/y?^*M$*fco f» 
^DNAW^, Nhel^i^Kpn I *S*5fejH*-g'*i-£ * 'J 

# 1 2 8 2 - 9 1 is «t 0 s # 1 2 8 2 - 9 2 <E> ffl fc^fift 5 *Lfc 'J > BMfc <J > # - r" 
a. 7 V y jr 7s , miS LfcRpnliiffBamHI ?fffc Lffiil L/:PC RSi ( 
4r?y 3 > D#M) > £ «t tf N h e I & J: B a m H I -Cfg-ffc Lfc^^-pA 
MG 2 2 - H i s <*>A»ffi-£jl>£Lfco ilife^*!^*^ h ^iv^flj^f 



(97) 1 1 -5 0 3 6 1 6 

h u^]y~ -> aXaoT-f - • 3 'JlllGM 1 2 0 fcBH4£&Lfc 0 
^n->^MU ^5^5KDNA*flU D N Affi^J&seSrfr o T, mu 
OPG-HEK [2 2 - 4 0 1 ] M.fc=F<D D N A mm Lfco 
jgJ* <t *) > mu 0 P G^'J^y-f- K©79-V-4 5 <0 >• V3r ~ y^.<7)^.— y = 
;li«*^^Ximu 0 P Gffi^i3*t&«l^Mi&^^£: Sft 

G 2 1^7^^ K*§tt4GM 1 2 0«y^?)ffltx.mu OPG-HEK [ 
2 2 - 4 0 1 ] (A 4 5 T) c?)|£3pl£M5e L 

#1282-91 

5 ' -CTA GCG ACG ACG ACG ACA AAG AAA CTC TGC CTC CAA 
AAT ACC TGC ATT ACG ATC CGG AAA CTG GTC ATC AGC TGC TGT 
GTG ATA AAT GTG CTC CGG GTA C-3 ' (BS?J#^ : 9 1 ) 
P)r #12 82-92 

5'-CCG GAG CAC ATT TAT CAC ACA GCA GCT GAT GAC CAG 
TTT CCG GAT CGT AAT GCA GGT ATT TTG GAG GCA GAG TTT CTT 
TGT CGT CGT CGT CG-3' (SWWf : 9 2) 

S. bfOPG met-arg-gl y-ser - (hi s) 6 [22-4 
0 1] 

8 OCT);*- \)n%9V**f- K (mifi-e^f 1 3 3 8 - 0 9 ^^1 1 3 3 8 - 1 6 
) £l£ffLT, i*n-**DNAiUTl 7 5*SoiM-*#fco ^')^ 

S£*IU 5' 33^3' *'J^PCR^7^v-HTfflV>t, 
^;*c7)i 7 5 JtfcgWf «^P C Rat^^SrWRR-x> K** 
^ftLTlM-^ttl, £*Uifc fOP G^N-*^2 8 3 K>/5 s f 
iitv^ 0 C 1 a I £ XWK p n lM©PCRjlft*, ^±"9 C 1 a I £ X If 
K p n I -CSJBfSftTH* P AMG2 1- huOPG [27-40 1] KWX L 
fco aa&LfcDNA*-f- •3iJf3 9 3(7)3^tV>' MtilEiaicBH^L 



(98) 



1 1 -5 0 3 6 1 6 



§*§fr,Mte3 J: ^IfiS^M? h u 0 P G M 

et-Arg-Gly-Ser - (His) s [22-401] co^fJLfr^f'M'B 

1338-09 

ACA AAC ACA ATC GAT TTG ATA CTA GA (jf^lJH^ ; 9 3) 



1338-10 



TTT GTT TTA ACT AAT TAA AGG AGG AAT AAA ATA TGA GAG GAT CGC ATC AC 

(E?Ufft^ : 9 4) 



1338-11 



CAT CAC CAT CAC GAA ACC TTC CCG CCG AAA TAC CTG CAC TAC GAG GAA GA 

(nmm^ : 9 5) 



1338-12 

AAC CTC CCA CCA GCT GCT GTG CGA CAA ATG CCC GCC GGG TAC CCA AAC A 

(mm^y : 9 e ) 

1333-13 

TGT TTG GGT ACC C5G CGG GCA TTT GT (gg?!l#^ : 9 7) 



1338-14 

CGC ACA GCA GCT GGT GGG AGG TTT 

(Sd^JfEMf : 9 8) 



CTT CGT CGT AGT GCA GGT ATT TCG GC 



1338-15 

GGG AAG GTT TCG TGA TGG TGA TGG TGA TGC GAT CCT CTC ATA TTT TAT T 

(ffi?ij« !§- : 9 9 ) 



1338-16 

CCT CCT TTA ATT AGT TAA AAC AAA TCT AGT ATC AAA TCG ATT GTG TTT GT 

mtm^ : 1 0 0 ) 



(99) 1 1 -5 0 3 6 1 6 

T. tifQPG met-lys [ 2 2 - 4 0 1 ] $5 £ Ifm e t ( 1 y s ) a 
[ 2 2 - 4 0 1 ] 

thOPG [22-401] Wme t-1 ysl3i (fm e t - ( 1 y s ) s 

J6j|frE«f*#a3t*<0 25^> P«PCRWi:4ofc, ^ 1 P C RRj&fc. 
o^TCilttt NOPG22-401 Ifi^t^tti^?^ 5 KD NAHM 

-e^-QTto Hi <7)pcr^ t ;->>^^#^l^ 0 i2(?)PCR(iii k 

U £*U±hu 0PG(?)N-*S<O283 

7"5X5 KpAMG2 1-hu OPG [27-401] fcj&tgLfco jtfeLfc 
|;o^D->^^ 'J -->^L^io ®&®ISai^;v£ 5 0ml ©l|75 

#31% StA#fiMx.*^o^ 0 DNAffiy!l(iDNAffi^|^S5fet-J:oTff6SSL 



(100) 



#ft¥ 1 1 - 5 0 3 6 1 6 



Met-Lys huOPG [22-401] &HZMiT 3 fc»©«r WMfFVMT- 
1338-17 

ACA AAC ACA ATC GAT TTG ATA CTA GAT TTG TTT TAA CTA ATT 
AAA GGA GGA ATA AAA TG (f^J^ : 1 0 1 ) 

1338-13 

CTA ATT AAA GGA GGA ATA AAA TGA AAG AAA CTT TTC CTC CAA 
AAT ATC (Bjajs^; i 0 2) 

1338-20 

TGT TTG GGT ACC CGG CGG ACA TTT ATC ACA C (ffSJAJS^ : 103) 

Met-(Lys) 3 huOPG [22-401] £ IttiXDPWM WY*7°H1- 

1338-17 

ACA AAC ACA ATC GAT TTG ATA CTA GAT TTG TTT TAA CTA ATT 
AAA GGA GGA ATA AAA TG (BB#J*-^ : 1 0 4 ) 

1338-19 

CTA ATT AAA GGA GGA ATA AAA TGA AAA AAA AAG AAA CTT TTC 

CTC CAA AAT ATC (K?0#-^ : 1 0 5) 

1338-20 

TGT TTG GGT ACC CGG CGG ACA TTT ATC ACA C (EJ?iJS^ : 1 0 6 ) 

U, HffeJ:^X^OPG [22-40 1] /Fc 

g G 1 <DF c ^JrtSrfc: hiLOi^X? ^~f*ifr<r>$- 7,y- X y°u r V 
>T*SWt2 2^V^L4 0 1 <E>N-5fcSgfci3V>T (Fc/OPG [22-40 1 
] tv^) , ifcJ±C-*Sfi^fiV^T (OPG [2 2 - 4 0 1 ] /FcH^) 

B*^^ ^ P Fc-A3 £fflV>TfllHSLfco 

1 oafe^c -*s»asfrfc 



(101) 



1 1 -5 0 3 6 1 6 



M^P C Rfe&^Wyif&ttMx-y * b a I fii^B amH 1 1 

p A M G 2 1 \z&& L fe 0 MIS HftDNAH - ■ 3 V * 3 9 3 ©3>t'r> 

fifmiai^;v£ 5 0ml Wtl7 

9 * 3 J* <fc "9 ill Sg L tz o ^#fflJMJ» > & J; CF_h» * , 

*X5fi;-op Gi£#*fl3^, ^-^y-MPAGE^visitf^x^^y^ 

Fc/huOPG [22-40 1] 

Fc/hu OPG [2 2 - 4 0 1 ] a^^fF^W-v-/-MP 

^^jg^fi^'tt (^i/n) B5>J:*£o &TV>:/9>r fcfll 
^Ti<7)OPG-Fc Bfc#£flS3l£Lfco 



(102) 



1 1 -5 0 3 6 1 6 



1318-48 

CAG CCC GGG TAA AAT GGA AAC GTT TCC TCC AAA ATA TCT TCA 
TT (mm^- : 1 0 7) 

1318-49 

CGT TTC CAT TTT ACC CGG GCT GAG CGA GAG GCT CTT CTG CGT 

GT (ffi?iJS-f§- : 1 0 8 ) 

F c /m uOPG [22-401] 

P G - F c M#£fl|3liLfco 
1318-50 

CGC TCA GCC CGG GTA AAA TGG AAA CGT TGC CTC CAA AAT ACC 
TGC (mtm^ : 1 0 9) 

1318-51 

CCA TTT TAC CCG GGC TGA GCG AGA GGC TCT TCT GCG TGT 

mnm^ -.no) 

muOPG [2 2 - 4 0 1 /Fc] 

fifco mtez-MywEtte, N-*»ffi^F c m&&G-rz> o p Gm&m&n *> 

^ V y h) B^lw*4 =fc 5 -C&o 7t 0 J^TOT 0 ^ ^ffl^TO P G - F c it 



(103) 

1318-54 

GAA AAT AAG CTG CTT AGC TGC AGC 

mnm^ : 1 1 1 ) 

1318-55 

CAG CTG CAG CTA AGC AGC TTA TTT 

(Sljaj#& : 1 1 2) 



1 1 -5 0 3 6 1 6 



TGA ACC AAA ATC 



TCA CGG ATT G 



huOPG [22-401] /Fc 

HMeiw it ? - v -> - ^fe r iv -c i±m m ? n. * K ^ ^ ^ ^ * 

1318-52 

AAA AAT AAG CTG CTT AGC TGC AGC TGA ACC AAA ATC 

(K#l#9 ■- 113) 
1318-53 

CAG CTG CAG CTA AGC AGC TTA TTT TTA CTG ATT GG 

m^m^r : 1 1 4 ) 

V. ^I-OPG met [22-401] — F cj^ (P 2 5 A) 
^mMmt, 2 5ffcJ**»t* 'J >^P)75^^75;M (P 2 5 
A)£huOPG met [ 2 2 - 4 0 1 ] - F c fc*&*^fc>*fc *> 

? UT-Jf C 1 a IfiilTKp n I -CflHtU *§fc*lfc/h3 ft ( 2 0 0 M.MM3i 

Z>zf*7* 3 FpAMG2 1-huOPG [22-40 1] -Fc B^JfiliLfc 
o IISL/:DNA^^ - ■ 3'Jft3 9 3 ©3>kr> M£«Ciie«L/: 

^ri-i^t-oi^u-^*^^ *) VLtzo seiMv^-'v^ 5 o m 1 



(104) 1 1 -5 0 3 6 1 6 

W. ^fOPG met [22-401] (P25A) 

WM^%M^<7 ¥ - p AM G 2 1 t^GD 1 u x Pr y*U^-?-<DMMTfc 

fcfc hOPGc?5T^y^2 2 4^14 0 1*3- KT -5, D N AgS?!l £JtlT<7> r t 
< Hflifjl L o , Ja f # 1289-84i3j;D f 1289-85$rT 

Xbalfc^Kpnl ftfct*^*^* y 3 'J j'A-fa^V? 
* * £BJ£ 3 *fc 0 #Jift U > * - -r a. 7° V y ? 7, (±*ifi^^ - • 3'J©3K>* 

^LTv>4)5^fcS p e I Ml®^*^-ev»fc 0 gpj > 

*-fi7 J V'7^X^pAMG2 l-huOPG-2 2-4 0 1 K $$lf i> X b a 

T-f — • 3-JHIGM2 2 1 i:lAU:» ^n->^| faix.seS«i4(: 
o£*^Tj~->^Lfc 0 FDNA^^'tt^n-y^^fiL, D N A 

SB^lJ^S^fToT, HuOPG-Met [22-401] (P25A) atte^tf) 
DNAE?0*5gBLfco &T<£>* 'J ^ W**- ftl^TXb al-Kpnl 

#12 39-84 

5 1 -CTA GAA GGA GGA ATA ACA TAT GGA AAC TTT TGC TCC 
AAA ATA TCT TCA TTA TGA TGA AGA AAC TAG TCA TCA GCT GCT 
GTG TGA TAA ATG TCC GCC GGG TAC -3' (IB?'US^7 : 1 1 5) 

P)T #1289-85 

5 ' - CCG GCG GAC ATT TAT CAC ACA GCA GCT GAT GAC TAG 
TTT CTT CAT CAT AAT GAA GAT ATT TTG GAG CAA AAG TTT CCA 
TAT GTT ATT CCT CCT T-3' ( H Jl] : 1 1 6) 



(105) 1 1 -5 0 3 6 1 6 

X . HfOPG met [22-401] (P26A) feiO 4 ' (P2 6D) 



WM^Z&M^? $ - p AM G 2 1 r£(D 1 u x PR^n^-^-«MHTC 

fct: fOPG«7?yf 2 2 4V>L4 0 1*3 - Ff S D N ASS^Ll * r fc 

< tffltjftbfco ^Bfe^ '^# 1 2 8 9 - 8 6 *^^1 2 8 9 - 8 7 £T--;VL 
T\ Xbalisi^Spe I*m^tQ*&^* } ) ^'J ^ * - y ^ ^ 

N-»Mf-^~>£3- KLfc„ gfW^M^ffl^> ^-f^W? 
n^pAMG21-huOPG [2 2- 4 0 1] i:*lt4Xb a I* iO'Sp 

i±GM 2 2 1 HiKtALfco 

?u-y*t -fm&Z-&&%<QB£.K-ol*x* } ) -~y?Lfi: 0 ~fJ7,A FDN 
A*R&t£*n->a>S>i£ttU D NA@S?!J^S*ffoT, huOPG-met [ 
22-401] (P26A) atfe^DNAE^IS-ffllKLfco E^J&feLfc* 3 

fttiotfiStiTwSit^filU ^^n-^huOPG-met [ 

22-401] (P26D) fc#£Lfc„ &TcD^ 'J ? VJri- KtfflHTX 

b a I - S p e I V >#-££fi££*7t 0 
TO' #1289-86 

5" - CTA GAA GGA GGA ATA ACA TAT GGA AAC TTT TCC 
TGC TAA ATA TCT TCA TTA TGA TGA AGA AA - 3 ' 

(BH?U#^ : 1 1 7 ) 

PP* #1269-87 

5' - CTA GTT TCT TCA TCA TAA TGA AGA TAT TTA GCA 
GGA AAA GTT TCC ATA TGT TAT TCC TCC TT - 3 1 

(mnm^ 1 1 8 ) 

Y. ^I-OPG met [22-194] (P25A) 

WM^M%M^-9 9 - p AM G 2 1 rp<D 1 u x P r 7°3 -=6 - 9 - <OU\MT K 



(106) 



1 1 -5 0 3 6 1 6 



N — ^ -f- % ~y & 2 5 jico ~7° 

o^n- K1"& DNASB^iJ^J^T^rt < KflHHLfco -f*?*^ FpAMG 2 1 
-huOPG [27-194] £sJ:0 f pAMG2 1- hu0PG [22-40 1 
] (P25A) ^ KpnliiffB amH I .x> F*^ V T - -if-CMlt 

LTto 4 5 0 b p Sr>t£r p AMG21- [27-40 1] frhl&ML, 6 . Ik 
b p Wtff* pAMG2 1- huOPG [22-401] (P25A) frh&ffcL 
tz 0 Ztlt><Vffift*-m^m&L, UlSiCioT^- • 3'Jli±GM2 2 1 

7^ FD NA£|^t£^ y^i£jf: U D N Agfi^&^fr o T, huOP 
G-Met [22-194] ( P 2 5 A) MittV D N ASB^U *mm U fc<> 
9 

0 P G^y?-©^ 

muOPG [22-401] £j&f!l3&mi-& <fc ? KSlth * fltz C H 0fflJ3k£ffl 

v^t, yitmrL-op G^v ?u-~Mjifo*m\<^ ti?cffl.mjt o p g <o 

O^^tc'I* SDS-PAGEIU oTM L 7t (1M 1 5 ) 0 M7C'l*^#T^(i, 

-cmmUM £ titv^ "C* % iHIO $ *L4 <b < . M r 5 0 - 5 5 k d *° V 
^7°^ Ft LT5$i&Lrt:o Jt<^§ it |^tSfl-£#»7Gt§iS D S - P A G E 
CioT^tJfc, ^»SeiiiiJtJl 0 0 k d'f'J^yf F (MjtZfc 
fc5fif(?)t^X^2^) t LTtlL/: 0 #Hx_-C, 4?*<^>M r50-55kd 
K***o^o S D S - P A G E-VV>&W)<DZ\<VJ*?- >i±. OPGi 

^fflHStL/ififc^O P G* M ;^7"^- F(±2 3#cov^-r^ 



(107) 1 1 -5 0 3 6 1 6 

«<^^fife»-ia#i-& tfin?»ifc (m 12 a) o Boca^c-sai^H 

, muOPG [22-401] *$m>~t2> C H 0 <fflfl& * flirlE L £. t < 3 0 M 

KT^i-*^^tt-elRl9#x.fco Mtf&3 03% lRfM, 2B#ra. 4f$M, 
6B*IW*J:0'1 2^Hlc^v^T, SKfcJg:Mi£flJti9 (B LTJ$*«j*JtZ« U HKfcJg 

fco &^ifc Lfc&, #»7cf§- S D S - P A G EIiitt»I^^ 

fl-fc KjStc£0 £-^;v#7'f^y-;v£5% C v / v ) 4 t^iin U 

rt<CSDS-PAGECJ:-3T^lTl> ^v^\ t - l-7yt7*77^i 

tc^DXL, 7 -f ClSUo 1 6 K^k-To Mtc'I4S DS-PAGE 

iXfr%tLtznn>k)&ffi<V 2 otO/^)H:gto #Jsfc<^>flt, OPG**'J^7" 

«t 4 If Iff £^1") ^fcffi&fcflPXiSsSStLfco f5^1-2B#Wm, m%&*<D0P 

^i^OP G<Dfc^\v}Mm&<D&3kX$,& tm^hfi, 0 P G*«X^t±^ 



(108) 1 1 -5 0 3 6 1 6 

, _h^/^^;p) o **J<Z> 3 0 - 6 0#K£s v>T, 0 P G^y-7-(i> i^M* 

F5>X7i^ P $ titz C H O/fflJj&^fjIfii&X- &~ «£ «9jg£3*LfcOP G liffH 

fll 3 *IT V* * mUfe^^JH-fbig* £ L „ CTLL-2 fflJE, * X 

'|*feT y >/^#ffl« ( A T C C ff£f^T I B — 2 1 4 ) liffill^ J: ^*ffl«R 

PG<E¥#JiW«*^raj^?*Lfc^n-Xk^itE^I^SS^fc2. 5-3. 0 
kb RNAt^- tiiit^iL, $ KtS^ 
tsi^JS Lfco C T L L - ffi.fr h tlfcm4\3£toe> V 9 v P 

(mi 7) o £*u±o p Geo— *#<k^3 £v&wi>mffi3ktei3\f& 

IE^£i XV s P ?>XiS^-y ?-?yx<D&M& XZfSkm ^MLT, OP G P 



(109) 1 1 -5 0 3 6 1 6 

g c d n a iiifffli&Mtp^ v* y h (Dmmr^m^ittz<D-^, mm^m* 
Tx-ftmis x h 9 y v ~ v ? v x ©nituwiafi^ hitWL £ tifzm m m 

ZfrftfLtz (118) o ttm^V 7,frt>Xltt£ < h 9 y* f^VXfrh 

flfe-elfea* *ifcifilfc;L*x ^ gait m— <r> J: 9 tiJo £*U4, opgn? 

p GS6ii±^v- 1 ltssi&u ft&*\ ^t(7)*yv-=btai?ii?) 0 an*, 
p 

GfiOP G h7>^yi-7^v^^i:^^T, &fflmi" f 4 t LT 

^>f v-flliOP Gv^^i:*in^i5f«illi:tt^it 

fc^Si^fcWBr^Sfcl&fc, 10 IE Lit Q i ockChang e™#B##^S«j^$£ 
S^SH&^-i' h(Stratagene, San Diego, CA) S:ffli/> 
, i/XTJ y^& 195 (C195) > C 2 0 2 , C 2 7 7 . C 3 1 9 . *S «t 0 s 
C 4 0 0 \z.j&-t&*X$ 0 P G n Vy*f) y^mtZ-ttio mu 0 P G«f5^ 
^pcDNA3. 1 ( + ) (Invitrogen, San Die 

go, CA) ©No t IisitfXba I »^i:t^n-> Lfco #$>tt-fc 
pcDNA3. 1-muOPG, i3 J:^liiKtt^7^ v-§: 
7*#*->:* * KO#4TfP f u *"'J j* 7-JfxmmL, itflEL 

J:oT3>t"r>'f • -f - • 3UL 1 - B 1 u ei:f5^^7i^ 



(110) 1 1 -5 0 3 6 1 6 

D N A * ffiyij i£Lt 5* IS L o 

1 9 5^£>-tr<; VfcSMfcS*, ^<7)fi*> muOPG [22-401] C195 



- o 

1389-19: 

5' -CAC GCA AAA GTC GGG AAT AGA TGT CAC-3' 

mtm^- : 1 5 0 ) 

1406-38 : 

5' -GTG ACA TCT ATT CCC GAC TTT TGC GTG-3' 

mzm^ : 151) 



2 0 ^fcSMfcS*, muOPG [22-401] C202 SSfiRA 1 

1389-21 : 

5' -CAC CCT GTC GGA AGA GGC CTT CTT C-3' 
(PSB?|JS 5 : 1 5 2 ) 

1389-22: 

5' -GAA GAA GGC CTC TTC CGA CAG GGT G-3' (1389-22) 

mvm^ : 1 5 3 ) 

J£lT<7)^9-f ^-jttSrfflv^T, 0 P G altera F>«r^^-r>f 

2 7 >fcgMfc3*, muOPG [22-401] C277S Sfiff^ 

1389-23: 

5' -TGA CCT CTC GGA AAG CAG CGT GCA- 3 ' 
: 1 5 4 ) 



1389-24: 

5' -TGC ACG CTG CTT TCC GAG AGG TCA-3' 

CI3?|JS^ : 1 5 5 ) 



(ill) 1 1 -5 0 3 6 1 6 

3 1 9^f>-b'J ^KSHfcS*. muOPG [22-401] C319 S®&fi# s 

1389-L7 : 

5' -CCT CGA AAT CGA GCG AGC AGC TCC-3' 

im^m^ : 1 5 6 ) 

1389-18 : 

5' -CGA TTT CGA GGT CTT TCT CGT TCT C-3' 

(tmm* : 1 5 7 ) 

HkTwf^J v-2t£fflv>T, 0 P Gifted a K>*->*-r>f >£S£ 

4 0 Otf^-b'J ^HgE'fhS*, mu 0 P G [2 

2-4 0 1] C 4 0 0 SSefii«i4U, 
1406-72: 

5' -CCG TGA AAA TAA GCT CGT TAT AAC TAG GAA TGG-3 ' 

imzm^ : 1 5 8 ) 

1406-75 ; 

5' -CCA TTC CTA GTT ATA ACG AGC TTA TTT TCA CGG-3' 
: 159) 

3kV^, aa^MI*^tt4##?)*lfcmuOPG [ 2 2 - 4 0 1 ] "7 
77U^U 2 9 3 mm- f7>X7i^ M, ^^H#0 P G-F cl^ 

mm 1 1 KfE« Lfc rt< H^f y.tTh nl#WM77 -fe^f -CfHffi Lfco # 
F7>^7x^>f ^ ^^.PKb±^itk^#M7nt4S DS-PAGE£=t tflK- 0 P 

>9 0%) t;7-5 5kdOPG*?©i4t4oft 8 £*UdU C-tfiyX 



(112) 1 1 -5 0 3 6 1 6 

0 P GaH^^v-fkClSftOP G C-«F^ >«*v^t^ 
C-5fc«0 P G&£^&S£&#*flMISLfco i*L?>^OPG^MS# 
tt, *J&^#ih#llRv^;v£*X = 0 P GWC-*M«i:«At^ 

P C Rif ipM^J; otllLfco 5' * V =OiM u 0 P G K v ( 

H i n d I I HWKgPffi) fcfcf- LT^itU 3' * U =f % ? Y (#ihn F 

y& iCfX h o IftHfc*-^) f±, hW-'/||S2 0 0 (CT 2 0 0 ) , 7"n 
•J > 2 1 2 (CT212) , ^JV^r/12 9 3 (CT-209) , ifcfi-t'J 
> 3 5 5 (CT-355) V^f tl^H^V^T^fc^m u 0 P G«C 
(trancate) fc £ *> J: $ Kgfctf' Lfco 

TO^5>fv-«:fflv>T, muOPGi [22-200] *fl*3lSLfco 
1091-39: 

5' -CCT CTG AGC TCA AGC TTC CGA GGA CCA CAA TGA ACA 
AG- 3' (BB5US^ : 1 6 0) 

1391-91: 

5' -CCT CTC TCG AGT CAG GTG ACA TCT ATT CCA CAC TTT 
TGC GTG GC-3' (1391-91) (E^US^t : 16 1) 

ftT<?)^7^v - £Jlv>T, muOPG [22-2 12] £ 
1091-39: 

5' -CCT CTG AGC TCA AGC TTC CGA GGA CCA CAA TGA ACA 
AG-3' ' (IE?JS^ : 1 6 2) 
1391-90: 

5' -CCT CTC TCG AGT CAA GGA ACA GCA AAC CTG AAG AAG 
GC -3' (fa?aj#-5g- : 1 6 3) 

likT<^y°^^ v-£J3v>T, muOPG [ 2 2 - 2 9 3 ] £$ilgL£o 



(113) 



1 1 -5 0 3 6 1 6 



1091-39: 

5' -CCT CTG AGC TCA AGC TTC CGA GGA CCA CAA TGA ACA 
AG-3' (Ba?".!*^ : 1 6 4) 
1391-89: 

5'- CCT CTC TCG AGT CAC TCT GTG GTG AGG TTC GAG TGG 
CC-3' (ia?ij#-5f : 1 6 5) 

HXT<^y°^4 ^-£J3V>T, muOPG [ 2 2 - 3 5 5 ] SrflliSLfco 
1091-39: 

5' -CCT CTG AGC TCA AGC TTC CGA GGA CCA CAA TGA ACA 
AG-3' (gfijnj^-Sf : 1 6 6) 

1391-88: 

5' CCT CTC TCG AGT CAG GAT GTT TTC AAG TGC TTG AGG GC-3' 
(S3?'JS^- : 1 6 7) 

2 9 3*Hiifefc ^7>^7x^'^L, ^^^^#o p g-f c ik^sfiJC^ifrfEL 

fcrt < ^jn-fb3g«s^e>Jn«Lfco #ses^^%^Ki^i4^**M i i Ktm 

Ltz4 y • tf h n &&fflm&& 7 ? -fe >f -CfMlli L fco * , #M7nt± S D S - P 
A G E is J: tfinl- 0 P Gfet#^ ffl i/^7iX^>/nyrr/^i:J:o TSfl-ffcJg 

0 P GOC -5KHHi*<75-ea^ (trancation) 

w^c^ftJo c t 3 5 5 i±j±#(e<jn^ey ^--e&s^ v» < hfr<w^ v 
-^*M?*i^o C T 2 9 3 (±#*;v*<7>^7 «t t^-f -cafes «t $ K 
Ix.4t«^ML, ifc, ^^I^I^tSo L*>L&7) s <b, CT2 1 2i3 

i^'CT 2 o o v--eafes 0 
^JfcW l 0 
0 PG^fll 

A. ffigLjft&OPG-F cH-frg£ff<PffigS 

0 P G-F c Sft^SSM^^mi-S 2 9 3 011&3i^ ©SH-fkJ^itll 5 L*&T<Z>~ 
t < KBMftLfco m^m^Um: 1 0 m 1 <D 2 9 3 S^ifc (DMEM-^^JV 



(114) 



1 1 -5 0 3 6 1 6 



1 X L 3 

1 0 %}jn£M^fcMJE^Ifil?ff (FAB) 00^g/ml t^nv 

Kjff&U 1 B&t-JllhttfcJgifiSrflW&Lfco 3Hf> WflS,* 1 : 1 0 is 
i^l I 2 0*MRfc"C\ 2o©T 1 7 5 77^3 fcfrtffco 2o<7)?^^l : 
1 0 ^-iJSrff of, 2 0 0 c7)T 1 7 5 79X3|:^^-)P7 y 7°Lfc 0 jftUfe(±£. 

<7) ^ ar -e^t^co 5 B at-es. ^ £ 0 i -eigat $ * (*& 3 B ) , 

BifeitU 2 5ml<^SFJ|ftt (DMEM-il^JV3-7, 1XL-7JV^> 

) z&yyx^KmnLfco mm,* 3 urn, 5%coz*KmwL, *<vw&x- 

igil&Srfiai U S^L, 0.25 mlHm~b;vn-^ -7 * (Corni ng 

) ^ILTHUo 

P B S + ~e¥tHb S^^nf^f^G Sepharose#9A (Phar 
mac i a) 0 P G - F c »^«S®*#ll»Lfeo *5Af^X|J^ 

i:ML, *7A^PBStftiL> 10 0mM^'Jy>, pH2. 7 £fflv>T 

S&I^tIS-^7'-iH, Amicon Cent r iconic 14 Cent 
r i p r e p 1 0 v»-f tL^-C»*SL, P B S fc2#f«3S L 0 
8 0 TD-C^Lfco 

* X ^ [22-401] -Fc, * X 3 [22-180] — F c > * X 3 [2 
2-194] - F c ^ h [22-401] - F c £ «fc fc: I- [ 2 2 - 2 0 1 ] 
-F c n^iaotlftLit,, [ 2 2 - 1 8 5 ] - F c !4^co#fe 

B. R-OP Gffi#g>gm 

3 E<7) New Zealand Wh i t e-yff (3&ffi#E 5-8 lbs 
) tmuOPG [22-401] -F c l!&'&®6SC£&T&lf t fc„ #^*<t> 7 



(115) 1 1 -5 0 3 6 1 6 

f.CT'-^F (»14H*J:tl t 2 8H) £lt£ff o£ 0 trt#<0*flfi* E IACi 

Pierce ?Sf 13 ft (Gentle Elution Bu 

ff er) TiSm3*fco ifflLfcl&S^PBS^IIfL, Fc*7 

ACatT, 0 P Glfe^Seg^F c fflfrKttLTmmMft^'f *i*>*rL#<bBfc* 
Lfco O P G#Mlfttft#£^1-£®^£MCT^IM!£ PBS J*a*f L 

C. * X 3 0 P G [22-401] (pfflf SI 

77^ -f|$5L>fc#L-0 P GfjLfo&iJ y y ?m.%W. (0. \MBM 

pH8. 3, 0. 5M NaCl) K2#fiiSU ^?S^T2B#ffl 
, CNBr -tfftkft-fe 77n-^t"-X (Pharmac i a) t M&Ltc 0 ^ 
lMx^y-jVT5> (pH8. 0) T** y y° V y ^g&#£:/n y ^ f 

mmfri&pn (0. lMg^m^MJ^A, P H4. 0, 0. 5M Naci) , 

m^Tm p H&ffi ( 0 . 1M h'JX-HCU pH8. 0) 0. 5M NaC 

itPBSTil^Lfc, 0. 1M ^'JW-HC 1 (pH2. 5) t7'7>^ 
<#ft£fr^ Iv^TPBS WM?*/: 0 

muOPG [22-410] C H 0$BJ§&> feoD^MS frfclMttgitll 

*7AC iSffl Ltio 2 8 0 n m "CiJg LfcUV iftK**-^ - ^7^/1: 

ffi^s-r a st*7a^pbs -eft* L fc„ sei^if o. im^'J->>-hc 



(116) 1 1 -5 0 3 6 1 6 

1 (pH2. 5) PB S-CSW?*, i2lff ( 

0. 1M CAPS, pHlO. 5, 1M NaCl) -C&ffi 3 *fco 2 @<7>y§ 

C HOfflM«^Am i c o n 9 -tr -f'j7v ( S 1 0 Y 1 0 ) 

T 2 3 X d&fig U 2 0 mM MJ * p H 8 . 0 HaS^fataft Lfco S^f?i 
SLfcigJtfl*, 20mMf'jXpH8. 0 t^MLTi^ Q--t7 7 H 
(P h a r m a c i a) *?AKaffl Lfco ^v^\ *7A^* 2 8 0 nmC^(t 

^pH8. 0*600-300 mM N a C 1 ^5yx> h ffi § * 0 *9Al 

OPGS:^tt*i*^7'-JVL, 3 0 0 mM NaCl, 0. 2mM DT 
TOSI^»ftJKH^oT^fo^o N i NTA^-A-n-X (Q i a g e n) * 9 
A^20mMf'JXpH 8. 0 , 3 0 0 mM NaCU 0. 2 mM DTTT* 

ii-c, * 9 a * Wfk»1ff«£-c^ L^o spflHtaMSfift^o 0 - 3 0 mM>f 3 

N i NTA*?A^f,?)^n'LfcBfl'* 1 0 mm U nApH7. 
0, 0. 2mM DTTUjlffLfc. SlfLfcT*-^*:, lOmM'JV 

*j|RW70t"C s F fHb £ & -fe 9 ^ y ^ t: Kn^yjAH h 77 9 A ( B i o - 

R a d) Lfc„ 2 0 10-100 

mM 'J 'J^ A 7*7-7 x> f t!fiS$:iai?€^o ZiiK^X, 2 0 tj 

9A^ScT) 1 0 0 - 4 0 0 mM'J >ilc07*5y^> h *ff -=>tz 9 



(117) 1 1 -5 0 3 6 1 6 

x^>^n7tr/^i:ioTOPG £^ai Ltc 0 I^^^-JVL> PBS fcjg 
b s^co^^fii^-e *>^cd3: £-e&^ 0 -ty ^-fi 4tt- P h 5 kx$l&& 

D. ^f - • a'J^fegjt: hOPG met [22-401] coffiM 
5 < CKT{£§£if*^r?-^^f^£fflV^ ifffli^-Xf^l 5% (w/v) 
<£>»JKK£*<fc 5 1 OmM EDTACSSHto ^V>-C\ ^5ttl 5, 
0 0 Op s i ttw 2 0<7)*^r^--f XltK. J:oTJfflJlfe4:fife^Lfco *§k*Lfc* 
^e^*- f^5tCT5, oooxgti i$re$g'kLfco Sfrfc^ W 1- tco 
^-^--1- x<b#*^^^a^Df*^^^-'fX'fb^ =t o T^fe?#- b> truffle 

Lfcrt < fcjfrkLfco #H&i&J£fcT\ m^Ltz^Uy h*. 6 Mis. 

SE^7~^>\ 10mMWXW>-JK lOmM f'J^HCK pH8 



<7)yM£, 5 OmM CAPS, pHlO. 5, 1 mMlTCil^JV^f-* > 
^-T2> 2Ml|t:3 0te*JRU ^CV^T% 5 7 2 BfM££# Lfco ^fttt 

fcSP-HPSepharose Wit <E> # 5AWn7h^57-f-i:#ti 
t K X oTO P G£ 2 5 t;"Ci^^^f>#UiLfco * 7 0. 1*9 
Aff/MI(:t2 0 *5A|f^fflV\ Rlf t + 5 0mM^V>L5 5 0 
mMOit-ft^ h 'J >)A«^7yX> h-Cffofco ^0 P GJ&&<Dfr*& 

^b^JJ^m/X^^L, PMIIiaotliL, ^t5t«lfc 0 -<7) 
IfflHPLC, SDS-PAGE, x> Kh^^/X7)#4i:o^T«* 
7* h * - jg^fflMjSti 7 * J: N - *^@e?lt ^gi:J:otMLtc 



(118) 1 1 -5 0 3 6 1 6 

*JfcM 1 1 

ffij&x. 0 P G ^tf^lft^'l* 

ig^^fiTG^ Udagawa (U s a g a w a £>, Endocrinology 

1 2 5 , 1805-1813 (1989) , Proc. Nat 1. Acad. 
S c i . USA 8 7 , 7260-7264 (1990) ) oT#H£ fife 

^^-e^fflL^i^^^^lfifOfeSti^miC^rlFl^ tlTV^S (Lac e y , 
Endocrinology 1 3 6 , 2 3 6 7 - 2 3 7 6 (1 9 9 5 )) o £ <D 

OU/ml CSF-1 (^n^-jflJiftH^l, M - C S F t Of \tfl2> ) , i£ 

r \ v-&m<vmm^MLT&mm%M&$L&m^zm&Ltz, tgmmm (1 0 

%<^liDW^bI^B^ v-jflL?t^^tfT;v7 tmem) t^-e— MtSo 
>^^.^^^g>^^^ > #^*14*fflm£lRllU 7?yi>fffiSi:#L, ^ 
^-e, #StfflJMS t 2 tf>£<7>#Hflfe (1x1 o { #ifttil& : 1 

XI 0 5 S T 2 mm/m 1 i^itfe) o * V'y ( 1 0 0 n M) & <fc 0 s 1 , 2 

te*>ft»^«I (1, 2 5 (OH) 2 D3, lOnM) *^ttfcttJE.i-*o flfc##l 
fl&£>tfjm*Jg3!&i-*fc«>K, /n^^7>y7E 2 ( 2 5 0 nM) tV><o^ 



(119) 1 1 -5 0 3 6 1 6 

(Si gma ^yf 387A, Sigma, St. Lou is, MO) 
£ fcttTR APmfoT y-fe-fi^T *L^Srfflv», i5SS14*^7r^- 
•if (TRAP) <7?#£Ho§; 0 i^)TRAP|i«Mk^&»*«t > TR 

AP+-C*«3^«-fb?*Lfc (*3#) «fflii&-C*«)ffe#ifflll&^^3SSl*ra^-Ci* 

0 a^r 7^u, o . i % h u h v x - i o o Sr-g-^rrs 

^>«»|fjf (lOOmM, pH5. 0) *^&#fflfl&^fr^& 
£ t 3r^fro #C^-£\ SfiT3 - 5 3Mf<?M v^a^-i/ 3 v^HUfeiS, 8 
OmMIfflt h V A<7)#^T^*3ttS p-^hn7x^M^7i-h (2 
OnM) ;5^p-^fn7xy-^otll^SoVC> S5fSttftt*^7 
T^-^ftSlftSrlUSg-J-io 0. 5 M©f fijIKi a 0 H ^ilit S i 1 i 
oTKH!7?«o 4 0 5 nmfc#»t*3fc3*MP*ill5£U ft*^n? h 

M^Il, t^il^fit^iit^l, iti*TRAP»tttttI*#b 

>r^'J ^/^'it^t'f > -f^f-a • A^yij^^~y 3 > (ISH) CJ; 
»J h-y$##^J:^TRAP m R N A 4 fcv>$ £fc-C*>£ 0 

huOPG [22-401] -Fc Ift^£ C H Olfflfl&SII^ffll^ feffifSft L, 31 
SiR^T&#*HJl&^JSfc7y-fe>f tffl^fco huOPG [22-40 1] -Fc© 

1 0 0 n g/m 1 "C\ flfe#«H&^Bfcf±*®a<H: 1 0 0 %IS#$tl7c (Hi 9 A) 

MJPiOPG^4TtIf?Jl, ID S oiilJlJ3ng/mlt^ot (El 2 
0) o ^^%^*3^4TRAPffi'I4cOV^;Vf±TRAPMlMt^^cJ:^Tli^ 



(120) 1 1 -5 0 3 6 1 6 

ztitzm'WMm<Dmi$ktffimLx^z>£ $ x%^tz (hi 9 a- 1 9 g*3 xv 

2 0 SrJfcttSftjfcL) o ffftSftfcfc: M gGlfiilfTNFbpli, £ 

huOPG [22-401] -Fc <0|S#^tiBil^®61t<7) 0 P G8&5H= «t & 



(121) 1 1 -5 0 3 6 1 6 

m. i 



muOP6[22-401 ] -Fc 


+ + + 


muOPG[22-194]-Fc 


+ + + 


muOPG[22-185]-Fc 




muOPG[22-180] -Fc 


_ 


muOPG[22-401 ] 


+ + + 


muDPG[22-401]C195 


f 4 + 


ntuOPG[22-401 ]C202 


t 


iau0PG[22-401 ]C277 




muOPG[22-401 ]C3 19 




mu0PG[22-401 ]C400 


+ 


muOPG[22-185] 


_ 


mu0PG[22-194] 




mu0PG[22-200] 


f + 


muOPG[22-212] 


_ 


muOPG[22-293] 


f + f 


mu OPG L 22- 3 5 5 ] 


+ + + 


huOPG[22-401]-Fc 


I + + 


huOPG[22-201]-Fc 


+ + + 


huOPG[22-401]-Fc P26A 


+ 4 + 


huOPG[22-401]-Fc Y28F 


+ + + 


huOPG[22-40 1 ] 


+ + + 


huOPG[27-40 1 ] -Fc 




huOPG[29-40l]-Fc 




huOPG[32-401]-Fc 




l + + J SD 50 = 0.4-2 ng/ml 




f + , ED SO = 2-10 ng/nl 





+ , ED 5 , = 10-100 ng/ml 
ED J0 > 100 ng/ml 



*x 3 & x hOPGr^y m.mm 2 2 - 4 0 1 i±>f >- • tr b n ^+5* 

ffH*fc-C&& £ t o -e*Lf>lifflIt#MKi#L, 2 - 1 0 n g/m 1 t£H 



(122) 1 1 -5 0 3 6 1 6 

<o^-m±mn^^Ti>o fw-^ii s o K&\f&*xi c -m^ko^ 

>4««{:^TS S 3^^^B^1"S fc^iKS *L4 0 fl&co TNRF - HUjftUcfi 

& (Yan*b, J. Biol. Chem. 2 6 6 , 12099-12104 (1 
994) ) omuOPG [22-180] — F c f±^ffi'l£-e& & m u 0 P G 
[ 2 2 - 1 8 5 ] - F c Jit&1£"C&S ill-* 1 oc^Mf^ £ O £Q .E <t — Ifc 
•t&o £*Ui, 7 5 y f 2 2 - 1 8 5 14 O P Gttti:o^T©«tt*lilt 
Sit ^^P^T^o 

itLf)OjO£li, f 5 > ^ y x ;K;M? 0 P G t l^ti:, IM&;LO 

i t £^-To 0 P G fcjg*g 

ftfcig*&fci3»tS T R A P +|ffl!&, p 3 + $BJ3&> F 4 8 0 +*ffll&,0 
ffll^I^^i^*!^, 0 P G^ s T R A P +33 <fc tf/? 3 +M%&<D ffl.lt 
F 4 8 0 +m^<D mmtffl.it Uftv^i t *^to TRAP + 

SiO'iJ 3 +«Bfl&tt«-flS*g?*t-*^rJ$««&^4 B<0<fc 3 am Lite* 

&o F 4 8 0 +M<75^ s O p G -Mig^-Tjl^mi-^ *^(iKlft 

fc*tra*g*£ n^c-c^^-r* <£ 3 ^<U, >f > • tf b nfci3»t* 0 P 

G3»*<7)jrf fi> #Ji-^^ n 7 7-y©fflSMTRAP <b L < a /? 3 

Sr^tr J: 9 -C**„ I^^C, £*ifc£>2njli;i, 0 P Gfr-Wmfrb^^t-^? 

o 

fc®K^ J y • tf f njgttffi^§ife*ffl^fco L a c e y t> («r») fc1E« 



(123) 



1 1 -5 0 3 6 1 6 



CSF- 

1/m-csf ij&>f >^i^-v3>^To fcm, liitttiM^l 

IRU 1, 0 0 0 -2, OOOU/ral C S F - 1 £ T 3 h K 4 B WfflJI&Srig 

2 0 1, 0 0 0 - 2, OOOU/ml CSF-1«K\ 

Mi:, ST - 2*BIJ3& (1X1 0 5 *ffll&/m 1 ) , T**T* (10 0 nM) 

feiffl, 25 (OH) ; D3 ( 1 0 nM) SriSiDi - *© "r^ h#J*l^#^i^ 
»5^»IM £ t ^-en, f f ffll w ill "7 - * - 

SIW<Z>Wfc$l#3*iS (Lacey?), IfffS) 0 

huOPG [22-401] -Fc (lOOn g/m 1 ) ^-frlfc^M. 
*»!rav»-f *L*s &&VM±S!l&fc LTW3Hfc»!ll8KSfo(jll-*-S i fc KioT, Z.<D 

huOPG [22-40 1] -Felt *M&£ 4 f±^*5Mb*B 

(O&K&HuLfcHk&K, TRAPiStt©Wa*IfLft. *M*BKMlU 
ft t C i i C J: o T^t z)^ L Jl^ t: (i , huOPG [22-40 1] 
- F c J±l##y#f» C^TTRAP ffi'te^O ftiSi£ Eit L £ *>o o IBM^S 

huOPG [22-40 1] -Fc K^%nWtWL^^WM$M<D±X * 

Kit, fc&MkfflWt'ft&Z* *><o&-?$>& £ fc £^1" 0 

B . j > • If ^ I L 1 - g j3 X V s I L 1 - jg^agCcha11enge)^j^ 

i l i a, wx<DmmmK&T&&r&t, &£m&&v t mjftm%L%tex j & 

i8UZ£ig^;£-£& (B o y c e £>, Endocrinology 12 5 , 1 1 
42-1150 ( 1 9 8 9 )) o IS* >W>"* &M.&<DfeBtK «t 



(124) 1 1 -5 0 3 6 1 6 

oT»fi!)i:|f|TiSo Blftfi. |fitx.muOPG [2 2- 

4 0 1] -Fc^\ I L l t m-<nmMMW&K&T'&M$ tltzWi&K I L 1 <D 

I l - 1 /? gfeg£ 

4iSfi^itv^X (ICR Swiss white) £iUT<7>M^ (P^ 
5 E<7>^*) : W: I L lMlt (?^7li2. 5^g^>ILl- 
/?W 1 ftlt/B ; ffiffllmuO PG [22-401] -Fc Mil 

(v^Xlil^g^muOPG [ 2 2 - 4 0 1 ] - F c <D 3 ftlf / B tz) 
;fftfflimuOPG [ 2 2 - 4 0 1 ] -F c^itTI L 1 - j? ; fiffllmu OP 
G [22-401] -Fc miW}^} (7^/XlilO^gmuOPG [22-40 
1] -Fc<7)3-M/B^4x.fc) ;glimuOPG [22-401] -Fc 

tKb^aA** * 0 . 1 % ^ v- JflL* V) CO IM-^ft^ ffilt * ^ X. o 

, & j: 3 <r> I l Uilto 2 4 i$ra4&, |&4&*#M£fc^sEiifrt-#M*5J: c^jfii 

I L 1 - a 

4lMv^^ (ICR Swiss white) *\>Xr<D9mM (3¥^ 
fcHE^v^^) : frJlP : I L l 7JV7 7 SKj^j (^^^tts^g^lLi 
r <£> U±lt/B £-^x_rt:) ;jifflfimuOPG [22-401] -Fc 
HSMW)®} (^^^lilO^g^muOPG [22-40 1] -FcOl felt/ B 
iWtmuOPG [22-401] -F ciilfl L 1-7^77 
, (ffl*f±3fr|S) ;^fflSmuOPG [2 2 - 4 0 1 ] -Fcfefflli (v^^ 
filO^g muOPG [22-401] - F c <D 3 &lt/ H £-5- Art: ) : Sffl 



(125) #fePl 1 -5 0 3 6 1 6 

SmuOPG [ 2 2 - 4 0 1 ] - F c £ X V I L 1 - a Kfrlftz 0 ^rT<7)^ ^ X 

c^^ittia^o ft^JoffiitcDtu> »2offiitco4^w^ cm 3 co I 
L i ftlt^o 2 4 mm^^m^-t^ MiftKtii^J * yitfi ivv^ a v^jv 

«eUo S3o<7>?±#t<7)iifr, » 2 coaitco 4 nm&%> x 3 co 1 l 1 &it^ 

ligf ^^It^iVv'J >^t@gL> J-?J-)VKX 

,«mJ¥£) £$JifU --^ f y 'J > i tfxi v > T^Mt^ ^\ 
5Blftt^tt*^7 r ^--tf^Ho^SjS^^ (S i gma*y h##3 8 7 
A) , AYf^yij>-elMLfc 0 M*>W*>^% * ?%ty*)ttiffcMW&*Ri 
^v^;Wh^9^>-^co|a^i^#@^^T^ ^ t J;ot, 0 s t e 0 
measure (Osteometries, Atlanta, GA) 

ILl-aSAVILl-iJIi, S3; < a. ^#«)#p^JRco^DP^ J: o T\ # 
i:»2Hl^v>T, ^ffi L/cffli-C^^iVv^ Aifli^^^CTto # ;v >>- a jfn. 
^Mj^^ii I L 1 ^ftlv^^CfcV^tmu 0 P G [2 2 - 4 0 1 ] -Fc 

K X oT 

RBitSfrU I L 1 - 7^7 7t«Lf:v^7tlitii:i^L, £^{±#2 B 
^S^mttTt (H22A-22B) o 

I L 1 - 7 r J3 i ^ - ^ T« Lfc ^©HS(7)gif S5M(t 



(126) 1 1 -5 0 3 6 1 6 

mU^^xmM^M^'Ctz (H23B, U2) o ILl-a4fcliILl 

muOPG [22-40 1] -F c £lt(i> I L 1 - T ;v 7 r is <t - 9 M 

ffiTS-frfc* 1 , " cOjftTfiMMjS^m u 0 P G [ 2 2 - 4 0 1 ] -FcftltillJ-C 

^tl^^fJ^lCov^TcT)*^^ 19 ^ 7 muOPG [22-40 1] 

- F c 5& S #!0M2£B&# Lfc tv^itf*!), muOPG [22-40 1] - F 

c -mm ciiL/ciii^iJtt^^T, ^#*ffliaifc*3 «t it* 

muOPG [22-40 1] - F c <Dftm iimM^^ 

Si:J:^TM&5^f tif^J: 5 <9 > muOPG [22-401] -F c 
I L 1 -if*^*>W->^ AJUEOa***: <i"4 fcv^^^li, muOPG [ 
2 2 - 4 0 1 ] -F c^tW^MEtMLTJ: »J ffcS&fcathSfcSr^rl - * £ * 



0273 



#ft¥ 1 1 - 5 0 3 6 1 6 
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C. muOPG [22-401] -F c CDWL&S- ^ 7,K£\f Z>±mD^ 
9. 2-15. 7 g^#fiftffl<7?3 - 4WBDF 1 «3 1 0 



(128) 1 1 -5 0 3 6 1 6 

m<Dmz&iffc 0 z.^h<o v^xKfeSA^Tkt tz\±m uOpg [22-401 

]-Fc 2. 5mg/kgliff*14HM (5mg/kg/H) ffiTftWLfc 
o v^^^Mf, $ 7 H * «£ EF* 1 4 Hi: x Ltz Q m^mico 2 4 

TilfeLto #fM(J:0. 5X0. 5mm2T&o£ 0 

^£^H#i3 J; ra^II-t+M-e#^^-e* o ([324A-24B) o Ltf> 

J^o»E«6*J-tjfeot:og^ogE'fkH*^T^Ji4 < > £*U4 0 P G iifi-J&M 

£v>T#3&J£<£>Jf;tJD£^Lfc (02 5^J:^2 6A-2 6B) o £*Ui, 

K is ttfffli- Sft^-fl-KJK K <t H $ tit Hiife-C* Z> 0 

sua n*s if z&<om in ii, #%Jt2o mm t -stt & 0 

1 2S^OJfiF i s h e r 9 '7 h ZW^fo L (0 V X) , *> * V> life^Mfi L 
, ^^M#^^j3tt^#^Jt^-oir f ^TlVX-|^B^I|Z*I^ (DEXA) * 



(129) 1 1 -5 0 3 6 1 6 

fro*,, mmmm<r> 3 at, ki^^j^t^- t < k i 4 Hw^wteH&itL^ : 

1 0 EOte 

G-Fc 5mg/kg ; 6 EOOV Xfjj^JH li/ - *^ Fn*- h 

(PAM) 5mg/kg*&TS4Lfc; 6 E<*>0 V XKj&fcli^* > n$*> ( 
ESTR) 40^g/kg ^TSfL/; c Mo 7 *S J: 1 4 Hflfc, g&tf^D 

fMODEXA!Sli> 0 P G-F c K J:oTEiL3;fcfc0P&JKfH1*<^*« 

F n * - h t Hlfc-csfc o (127) o m$MM¥mfr$tK <t ip > 0 V 

X77 h^ft$$*Lfct«J: «9 fc#*fc|^»OVXfc;*s»t 0 P 

H14^* h n ^- v <d tp Jh # $ *3 it & 0 P G ?>f£ J te# ? ifSfg 3 *i o 

0PG^> • fcf Wffl l±0PG F5>^yi^^ 

^">^-e||0? *Lfc3g-ffct*HB^-4o OP G f7>^yx^^-7^^tll? 
ftfcft#ffl]|fi,Sfc<Z>i*4>»i, JE'g'v ^xfii^IL 1 - a $ tz it I L 1 - /? t^I 
t7tv^^^n^tt^MM^^^0r^^^x.O P G SrftltT* :ti:J:oT 

frfcjK^Sft&o iE^^^3®^ v^xfcis^T, OPG 

fc 0 ^< Lt, ffitAOP Git h 7yxi/x.~y?M%>}-em&ZtltctsCDbmM 



(130) 1 1 -5 0 3 6 1 6 

i 2 

OPGOPE G<fc^# 

S7C^T^^rMb^<t&N-^gSPEG-0P GJ^y'gy- WmWi 
huOPG met [ 2 2 - 1 9 4 ] P 2 5 A £ 2 5 - 5 0 mM NaOAc 
, pH4. 5-4. 8i:ffMtL, 2-5mg/ml tTtlL/Co 
^£J3v>T, 5 - 7 "C^T^ttb'ItP E GTJVfk K"CO0 P GM7n^TJV3r 

7kDa) (Shearwater Polymers j8*S>AWfli) 0 P 
G l^E^S^l? PEG7JVTH K2-4 ; E^^ittSiCT> @#tLT, 0 

p g ^jfcfcifobn l ?t o sfi r«tK^^> *° 'J v -<omm<o&t, ^ r j -kM^t* ? m 

i-h 1 ) A^^jjDLT, ?£D I zK^-e 1 - 1 . 6 M<7)mtzKmWkLtzX h 

CFOPG PEG^<^IKf±> lOOmM NaPCU, 0. 5M NaCU 
10%x^7-JK pH6. 9tifHf^G 3 0 0 0 SWxl*7A (T o s o 
Haas) TWXilHPLCCiott^ 

^-L/: 0 HHlftUti, 1 6-1 8B#Mmfr$-£> L^&?&> 

£6-8^»iU 5 - 4 5 fffiTS*fc e RJfeS#«l*, 3 0 cm 

/h«Ilt2 5 # 0. 7 5M NaC 1 f T'©SI^7yx 

>M:t2 0mM NaOAc pH4tifflt^^t>3cI?nvh^77^ 
-(HP SP Hi Load 16/10, Pharmacia) C iot^ 
BLfco ^Ev'-, y-ifcliPEGftOPG<Oi5-t^-^U SEC HPL 
Cfei^SDS-PAGEi:J:o T'ttfi * P^Mtt fc„ N - 5fcSIBE?r|&Sg K 



(131) 1 1 -5 0 3 6 1 6 

ioT, €7 PEG — OP G3>yya^- h ({5 £ ^ t'co^^ £ It & 
JS^Jj£#J) ti 9 8 %N-*^P E G-^MO P G Z> fc^lJBfS ft^o 

i^&te, KT<ON-*SPEG-OPG3>y^-f (iiK 

, OPGIihuOPG met [ 2 2 - 1 9 4] P25A"C&o*:) 
?)KftlLfc: 5kD *7 PEG, lOkD •f^ttPEG, 12kD * 
/PEG, 20kD €7PEG, 20kD ^V^PEG, 2 5kD 
PEG, 31kD PEG, 57kD t7 PEG, 1 2kD vPEG, 

2 5 k D y'PEG, 3 1kD y'PE 

G , 5 7 k D yPEG, 2 5 k D f'JPEGo 
T ~>M^~ UPEG-QPG^^yg h 

huOPG met [22-194] P 2 5 A £ 5 0 mM BICINElf 
pH8«irai, 2-3mg/mlftIlL/:c ^ <Oy£}&£ffl V>T 
, mfi^T, ^ffg'ftPEG N-t:Fn^yX^y^>^5y^r)H:J: 
^0PG7yM^fiofc 0 PEG N-t Fn^r-y^^-y^y^=y;vxxf 
;v (TOS fcii^lK^, MW= 1 & L 5 7 k D a) (Shearwater 
Polymers ^ A^nTfr?)^, 0 P G 1 PEG N- H Ko^r 

— >>f ^ ^JVi^r;V4 - 8 •=BJV^'B^1-^.*HT, i#tLt, OP 
Gi§ii:^in L^o Elt^ltf ^ i ^'0 P G P E G^fSKtt, lOOmM 
NaPO*, 0. 5M NaCl, 1 0 96^y-;K P H6. 9 -Ci§ft-r& G 

3 0 0 0 SWxlA5A (Toso Haas) W^fXiHH PLCtiot 

-8^#f^L, pH£3. 5 - 4 4 TftTS*fc. M®^*, 30crn/h 
^^til-C 2 5 * 9 A K :b £ & 0 . 7 5M NaCl tW|I^7yxy h 
t-T 2 0 mM N a 

OAc pH4«n^*^^a7f^77^ (HP SP Hi L 
oad 16/10, Pharmac ia) I- J: oT^iS Lfco ^ - , v-i 
fcttP E G<bO P G T'-Jl'U SEC HPLC^iVSDS-PAG 



(132) 1 1 -5 0 3 6 1 6 

-O^&fA, — Ifefc, ftT^N-SSP E G - 0 P G 3 a f ^llt 
& co K&m U: 5kD 'J PEG, 2 0 k D PEG, 4 0 k D *"'J 

PEG, 50kD I'JPEGo 
N^-PEG-OP GjDmU 

^W^^pH^Tr/flfl^, huOPG met [22-194] P 
2 5A^l-3mg/ml Ctf*-Mb(Dfcfei:iltl.o pH^7. OClf 

( A M S A ) * 3 - 7 fg^E ^aid-C^ill-J-So ^*^^n7f^77-f-i: 
iotty ?-*-Mfc-0 P G£*£<IM3J:tf>K'J^*-/WbO P G*>£>5MftL 
, {£Hf-*-JV££ F n ^ y jv 7 ?y T^Mi: J: o TMIt o WL&M<o& 
, Kn^vjvr^ vSr^JVztii^J: oti*t, # ftfc^y - Mb- 0 

P G ^t^«f*-^^Sftf St#t 0 i?xn<7<i F^^v-^t 
lft?**3tie>K, >lrag/ml©f*-MtOPG*, fcT ^KJ^fe'ftco y > 

Mi+T^iiftuoT^fft^Sit^^So P H6. 5<dv ymmffim 

fp, m^M : o p Geo o . 6x*)uitKx, tr*- v w ^ K3eH£tJ, n, n- 

tf* (3 -71/^ ^ }?7°u\dT — )V) - 2- tFa + -/l, 3 - T/n/^y £ > l 
m g/m 1 <D^^~MtO P G ^CioT, *^^fii-f 

^0PG?M7-*ltfJ o ^ii:, P H6. 5<0'J 

ftMWfcf;* -v W 5 FPE G3i##J£> 1 m g/m 1 W-f-^-MtO PGtE 
l£?*iiti:J:oTPE G 7 > ££fifc £ 0 fffS^-f v - 3 > v a 

V^T$ 

Nv-PEG-OPGav^-h 0 P G i±lfr15^ffi*ffl v^T 

HSLfc huOPG met [22-194] P25 A"C**) l±y^JV7 -f F 

3. 4kD*3<fca*8kD PEGr/^ii^y^ 



(133) 1 1 -5 0 3 6 1 6 

JP^M^I-^- tCiot^ > • fcT:*?t£1££c>^ P E G-OP Gn^yay- 

a 3 



o p g #i fg #x ai#^j«cDJa*p 



MuOPG met[22-194] 

MuOPG met[22-194] 5k PEG + 

MuOPG met[22-185] 20k PEG + 

HuOPG met[22-194] P25A 

HuOPG met[22-194] P25A 5k PEG + 

HuOPG met [ 22- 1 94 ] P25A 20k PEG + 

HuOPG met[22-194] P25A 31k PEG + 

HuOPG met[22-194] P25A 57k PEG + 

HuOPG met[22-194] P25A 12k PEG + 

HuOPG met[22-1943 P25A 20k ft + 

m peg 

huOPG met[22-194] P25A 8k PEG + 
# -f v - 

huOPG met[22-194] P25A £> X + 

>v ? -i ^ mm 



2> o 



(134) 

in n m. 



WM¥ 1 1-503616 



ee n s -9 : i 
is ?y © w m 

13 5U CD fi £ : 3 6 ifi S *f 

@2 n <d m : s m. 

mcD$k : -*fl 
h jj? n ^ - : jfi II 4fe 
S Rl © a 9S : c D N A 

aa aj © ib « : m n # # : i 

AAAGGAAGGA AAAAAGCGGC CGCTACANNN WMNNNT 
IB HI « ^ : 2 

sa y« © & at 

IB ?"J © £ * : 1 
BE ?U ffl S : 4* K 

is <d m ■. -xm 

h^Oy - : fiitt 
12 ?!l OlS : c D N A 



S3 n <d sb m : ib m &■ ^ 2 

TCGACCCACG CGTCCG 

IE 5il # : 3 
@B ?'J CD # ^ 

IB 81 O M £ : 1 2 iS S *f 

BE ?!l £D §y : ^ ^ 

IB CD IS : - 

h * D y - : fi M ^ 
IEaicE>«JR:cDNA 
IB #1 CD IB m : SB ?U S ^ : 3 

GGGTGCGCAG GC 
BE 3*1 # ^ : 4 

ie ?u cd w m 

IE ?'J CD * $ : 1 8 Jg S # 
IB 8J CD S! : ^ B 
«ft © « : - * m 



m n © m m : c d n a 
bb m © m m •■ bb n m ^ : 4 

TGTAAAACGA CGGCCAGT 

sb m m * : 5 

IB M © ft 3 : 1 8 JiS^f 
SB 3*1 © S : 1* tt 
H©i& : -#fK 

IB ?U <DMM : c D N A 

IB © IB « : IB m # * : 5 

CAGGAAACAG CTATGACC 

E : 6 

1a ?ij © w m 
m m © * $ : 2 0 ig a **■ 

IB fll © 5! : ^ 9. 
ffi © R : - * II 



(137) 

h ip d $> - : mmvt 
mn comm. c d n a 
mm<nmWL : f a ?y s ^ : 6 

CAATTAACCC TCACTAAAGG 

KJUS^ : 7 

B2 5U © «F » 

la ?y © a £ : 2 3 jg a m 

13 ?U © §J : & Bft 
fg © 0C : - * m 
h * D i? - : Bi^ 
la M ©IS : c D N A 

ih ?u © ia : m m * ^ : 7 

GCATTATGAC CCAGAAACCG GAC 

m ?'J * ^ : 8 

ae co a 
sa ?y © a : 2 3 j& a # 
£ mam -.mm 



WM¥ 1 1-503616 



20 



23 



mom — # h 

h # p _ : g tl « 
IB ?U © M M : C D N A 

ie m cd mm ■. be n m ^ • s 

AGGTAGCGCC CTTCCTCACA TTC 

m n s : 9 
be m © «? ^ 

IE 5*J © S £ : 3 0 i£ S *i 
IS ?U © S : S S 

h jj? n i? - : it « jR 
E ?"J © S m : c D N A 

GACTAGTCCC AC AATGAAC A AGTGGCTGTG 

BE n # ^ : 10 

SB ?y © # a 

KM©** : 4 5 <S 36 *t 



(139) 1 1 -5 0 3 6 1 6 

Mi n 0 m : & m 
mom ■. -^m 

mm & mm ■. cdna 

iE n <D IB m : IB ?ij # : 10 

ATAAGAATGC GGCCGCTAAA CTATGAAACA GCCCAGTGAC CATTC r 



IB ?U # ^ : 1 1 

aa ?ij cd !Nf at 

S3 n <D fi $ : 2 1 S *f 

IB © jR : - * IB 

h sjc d ^ - : & ft ft 

IB #J © 81 38 : cDNA 

SB JOI CD §3 « : IB ?Jtf : 1 1 

GCCTCTAGAA AGAGCTGGGA C 21 



BB #| # ^ : 1 2 

sb yy cd m m 



(140) 

m n <D JS £ : 2 1 i& m ft 

ib ?!j © tsi : mm 
mom : - * ta 

h jjf D ^ — : iE fig # 
IB #J CIS : c D N A 
IB 81 <D 13 ii : SB fll # ^ : 12 

CGCCGTGTTC CATTTATGAG C 

IB * ^ : 1 3 
12 ?U O ft ft 

IB 81 © S $ : 2 4 ^ £ M 

ffiw® m mm 
mom : -*« 

b # P S> — : gift 
K #1 © *I & : cDNA 
SB 81 © 13 * : IB ?0 * ^ : 13 

ATCAAAGGCA GGGCATACTT CCTG 



1 1 -5 0 3 6 1 6 



21 



24 



IB ?ll # ^ : 14 



Bi! n V> ft ft 

ib ?u © g $ : 2 4 % m n 
ib «j © m : mm 
m cd m. : - # tn 

b jj? D i? - : ft g} « 

ia ?u © m m c d n a 

IH n CD IB m : IB 5U # # : 1 4 

GTTGCACTCC TGTTTCACGG TCTG 

IB 1 5 

IE n cd ft WL 

IB ?!] © ft <* : 2 4 J£ S *t 

ib ?'j cd s! : m m 

m CD ft : - * IB 
F^c-/ - : it m « 
SB ?U CD fl M : c D N A 
iB n CD IB * : IB ?U m ^ : 15 

CAAGACACCT 1GAAGGGCCT GATG 



K?'J#^ : 16 

sa m (d ft u 

BB n <D & £ : 2 4t^S^f 

k $i ® §s : 4* gt 
mom. : 

h*u^- : mmvt 
mn comm. c d n a 

IB m £D 13 M : IE S : 1 6 

TAACTTTTAC AGAAGAGCAT CAGC 

SB n # : 17 
IB 5iJ © ft ^ 

SB ?'J © * £ : 3 3ES^ 

ib m <d m : mm 
m&m : 

h 7$ p - : m m vi 
mm co mm ■. c d n a 

BB ?iJ © IB : IB ?U # : 17 

AGCGCGGCCG CATGAACAAG TGGCTGTGCT GCG 



12 m # ^ : 1 8 
BE m © ft TA 

EE ?y © fi £ : 3 1 JB S » 
BE 5IJ © S : & St 
ft © ft : - * £1 
h jJ? D y - : jg ft ft 
: c D N A 
BE 31 © IB ifi : BE RJ * : 1 8 

AGCTCTAGAG AAACAGCCCA GTGACCATTC C 
IE M # : 1 9 

IE ?!l © W SC 

IE ?U © « * : 2 4 ig £ *f 

ia ?u © gy : ^ w. 

ft ©ft : -*ft 

f#o^- : m m « 

ISJUffliS : c DNA 

BE jnj © IB ffi : IE ?U # ^ : 19 

GTGAAGCTGT GCAAGAACCT GATG 



ffi m S H : 2 0 

at! ?d © 1$ & 

13 5IJ © S $ : 2 4 i£ M M 

ie cd m : m m 

«®» : -*« 
h <f> D y — : jS St *t 
12 yij © a Sf : c D N A 
12 5>J © 3B « : SB 5U # : 2 0 

ATCAAAGGCA GGGCATACTT CCTG 

IE #J S ^ : 2 1 
BE n © «r ® 

IS jaj © K $ : 2 4 jtg * ft 

e n © S : MS? 

ta © « : - * m 

h Jl? D i? - : lift 
62 ?ij © « $S : c D N A 
BS ?ij © H3 * : IH 5»J 3 ^ : 2 1 

CAGATCCTGA AGCTGCTCAG TTTG 



Si 8J S ^ : 2 2 
BB © # fit 

IB ?'J © S $ : 3 

a mvm ■. mm 
mom. ■. -#* 

h ^ p ^ - : gf^ 
iB flj ffl S 5g : c D N" A 
12 n cd mm : SB ?U # -fg- : 2 2 

AGCGCGGCCG CGGGGACCAC AATGAACAAG TTG 

EJiJS? : 2 3 
IB #1 © iRf WL 

13 5*J © ft $ : 3 3 M ft 

M&i <D W : ^ M 
: 

sb ^ © m m •. c d n a 

IB 8J © S3 «t : SB S»J # ^ : 2 3 

AGCTCTAGAA TTGTGAGGAA ACAGCTCAAT GGC 



(146) 1 1 -5 0 3 6 1 6 

IB n # *f : 2 4 

sb n © w m. 
ib n <d m. £ ■. 3 9ss^f 
sb © : m 

lot : - * §1 

h si? a S> - ; jg ft ft 
BE ?U <D m S : c D N A 
IE n <D 13 $2 : IB § : 2 4 

ATAGCGGCCG CTGAGCCCAA ATCTTGTGAC AAAACTCAC 3 9 

iS 3\ # : 2 5 
IE ?!J CD « g!c 

IB #1 O A £ : 4 5 m. & M 

IB ?!] co ay : S ^ 

gi © ^ : - # m 

h «K n s> — : a SH 4£ 

IE 81 CD ffl m : c D N A 

HE 3*J cd IB m : IE 3*J # : 2 5 

TCTAGAGTCG ACTTATCATT TACCCGGAGA CAGGGAGAGG CTCTT 45 



(147) 

is n m ^ : 2 6 
ib m © n wl 
m n <d -m. 2 : 3 8 mmn 

IB <Z> 3! : & S 
ffi CD gfc : - * |g 
f. D 5? - ; if t 

k am cd m m : c d n a 

SB JU © SB ^ : IS ?!l # : 2 6 

CCTCTGAGCT CAAGCTTCCG AGGACCACAA TGAACAAG 

IB 511 # ^ : 2 7 
IB #J © «r « 

SB ?*J © S £ : 4 3 tMm M 

m m <d m : #e & 
II © m. ■. - * m 
h ait d y - : m m 

IB 3?U © « « : cDNA 

IB ?'J cd IB * : IB jaj S * : 2 7 

CCTCTGCGGC CGCTAAGCAG CTTATTTTCA CGGATTGAAC CTG 



1 1-503616 



38 



13 



(148) 

IB n m *5 : 2 8 

16 m <d 4$ m. 

ia m © * £ : 3 8IS*t 
IE 511 O m : tl 

m<D& • -*« 
h * d - : m m w 

ffiMClS: cDNA 

m n © « : is jrj s -9 : 2 8 

CCTCTGAGCT CAAGCTTCCG AGGACCACAA TGAACAAG 

IB ?ij f-f : 2 9 

aa ?u cd n m. 

IB 5*J CD ft £ : 2 4 SIM 
IB CD : ^ gfe 
^cDSt : -#SH 
h n - : lit 

BB CD ffi S : c D N A 

IB 50 cd SB m : m n § ^ ■. 2 9 

TCCGTAAGAA ACAGCCCAGT GACC 



1 1-503616 



38 



24 



(149) 1 1 -5 0 3 6 1 6 

82 m # ^ : 3 0 

m n cd i$ m 

Mi 511 CD S $ : 3 lll^j 

la m cd gy : & n 

M CD : - * fit 

h sj? d - : mm 

IB 5U cd m W. : c D N A 

£ JU © IB « : ia m m ^ •. 3 0 

CCTCTGCGGC CGCTGTTGCA TTTCCTTTCT G 31 



IE m # # : 3 1 

M 5U cd S £ : 19^5^^ 
12 5iJ CD m : 7* 5. y jg 
: 

h D s> - : &»yt 
BE 50 cd S : IS5 
sa yij cd ib m : B2 n # : 3 1 

Giu Thr Leu Pro Pro Ly 3 Tyr Leu His Tyz Asp Pro Glu Thr Gly His 
5 10 15 

Gin Leu Leu 



(150) 

S3 n S ^ : 3 2 

ae (d ft m 

@B n (D M £ : 2 1 ifi s *t 

ib © s : mm 

m CD ft : - * « 
KD-; - : g H 
13 5U © IW : c D N A 
12 5U © 12 * : IB #| S -if : 3 2 

TCCCTTGCCC TGACCACTCT T 

IB ?U # ^ : 3 3 
IB ?!] © W « 

SB ?iJ © Jt £ : 3 4 Jtg S *f 

ie yij <o ^ : mm 
« © * : - * m 

h * D - : jfiUtt 
SB ?!l OSS: c D N A 
SB m <D IB «4 : EB ?U S 9 : 3 3 

CCTCTGCGGC CGCACACACG TTGTCATGTG TTGC 



1 1 -5 0 3 6 1 6 



21 



31 



m n S ^ : 3 4 

sb n <D m g ■. 2 i i&mft 
m n cd m ■. m m 
mom - # m 
h * a y - : m m « 

IE ?J (D m m : c D N A 

IB m CD gB * : 12 ?U # : 3 4 

TCCCTTGCCC TGACCACTCT T 

B£ 5!J t t : 3 5 
IB n CD ft ffc 

SB ?U £D S $ : 3 4 J§ * fcf 

IB 5U CD 3! : & H 

« © * : - * IB 

h stf D i> — : H m >K 
IMfflli : c DNA 
BB n © i!3 «i : IB S»J § ^ : 3 5 

CCTCTGCGGC CGCCTTTTGC GTGGCTTCTC TGTT 



(152) 

S3 J»J § *? : 3 6 

m m <d & m 
sb m © m $ •. 3 i m & n 
ie m<nm : & @g 
most : -*« 

h n s? - : g fit # 
IB CO a £ : c D N A 
IS #J CD HB « : IB m § # : 3 6 

CCTCTGAGCT CAAGCTTGGT TTCCGGGGAC CACAATG 

iB ?U S ^ : 3 7 
K ?'J CD 

BB © J| $ : 3 8 ig S M 

ib ai cd s : ^ m. 

h jj? a y - : ifi f I 
BB^UcDltM: cDNA 
S£ ?J CD IS tfe : SB 3?U # ^ : 3 7 

CCTCTGCGGC CGCTAAGCAG CTTATTTTTA CTGAATGG 



1 1-503616 



37 



38 



(153) 

13 n S ^ : 3 8 

ib m © ft m 
@e m (D & $ : 3 7 m a *j 
is *u <d m m m 
mo®. 

ae © a m c d n a 

IB 8J © 93 m : ffi «l # : 3 8 

CCTCTGAGCT CAAGCTTGGT TTCCGGGGAC CACAATG 

ffi 5»J # ^ : 3 9 
E ?U CD W ft 

ia ?y cd * $ : 3 3 m. a *r 
e yd cd §y : & m 

b # D y - : » R 
IB #1 CD a M : c D N A 
BE n © SB fls : 5! El S *t : 3 9 

CCTCTGCGGC CGCCAGGGTA ACATCTATTC CAC 



1 1 -5 0 3 6 1 6 



37 



33 



(154) 

m n # % : 40 

SB ?aj co <ft iHt 

SE fll © « $ : 3 5 i& * Jtef 
IS ?!I CD S : S 

mam. : 

h rjf D V - : f |tt 

BE n <D M M : c D N A 

12 n CD 13 m : & m S n : 4 0 

CCGAAGCTTC CACCATGAAC AAGTGGCTGT GCTGC 

IE ?'J # ^ : 4 1 

ib n (D m m 
m n © a $ : 4 o ii a *t 

IE #J CD §U : ^ K 

SI CD t& : - * tit 

b * p s> - : e gg 

IE *U CD $£ JS : c D N A 

02 ?U cd S3 is : BE n S ^ : 4 1 

CCTCTGTCGA CTATTATAAG CAGCTTATTT TCACGGATTG 



1 1 -5 0 3 6 1 6 



35 



40 



m n s * : 42 
is yy ® «f m 

mm CD S £ : 2 1 ig £ *t 

ib sy © sa : « m 
mom. : - * m 

h D 3? - : jg £ * 
BB M co M m : c D N A 
BB JU CD 13 & : IE yij 3 ^ : 4 2 

TCCCTTGCCC TGACCACTCT T 

SB If 75- : 4 3 

m n © m a 

iB ?l! © $ : 3 5 i£ S *t 

IB #J © S : m 

«[ © * : - * IS 

h # d v - : jg m « 
SB ?"J © a » : c D N A 
IE #1 © S"d Is : IB BJ § ^ : 4 3 

CCTCTGTCGA CTTAACACAC GTTGTCATGT GTTGC 



IB m # ^ : 4 4 

m m <d # m 
is m © a £ : 2 1 i^i^f 

12 #1 © M : 

M tf> gfc : — ^ II 

Unj; - : it H ^ 

is n © m m : c d n a 

IB ¥\ CD IB m : IB M # f : 4 4 

TCCCTTGCCC TGACCACTCT T 

IB ?(J # : 4 5 
IB ?!! CD W 

IB yij © ft $ : 3 5 m S *t 

iE ?ij <z> m : &m. 

m<DWL : 

h * D is - : jg M ^ 
: c D N A 
SI ?fJ © IB M : SB ?'J « : 4 5 

CCTCTGTCGA CTTACTTTTG CGTGGCTTCT CTGTT 



(157) #ft¥ 1 1 - 5 0 3 6 1 6 

I3?iJ#^ : 4 6 
13 yrj <D fS « 

IB ?'J © S $ : 1 5 3 7 J£ S *f 
iSB ?'J cD S : B£ 

h * n i? - : fi II « 
: c D N A 
Sd f (I (D f B « : S3 #1 # ^ : 4 6 

GTGAAGAGCG TGAAGAGCGG TTCCTCCTTT CAGCAAAAAA CCCCTCAAGA CCCGTTTAGA 
GGCCCCAAGG GGTTATGCTA GTTATTGCTC AGCGGTGGCA GCAGCCAACT CAGCTTCCTT 
TCGGGCTTTC TTCTTCTTCT TCTTCTTTCC GCGGATCCTC GAGTAAGCTT CCATGGTACC 
CTGCAGGTCG ACACTAGTGA GCTCGAATTC CAACGCGTTA ACCATATGTT ATTCCTCCTT 
TAATTAGTTA AAACAAATCT AGAATCAAAT CGATTAATCG ACTATAACAA ACCATTTTCT 
TGCGTAAACC TGTACGATCC TACAGGTACT TATGTTAAAC AATTGTATTT CAAGCGATAT 
AATAGTGTGA CAAAAATCCA ATTTATTAGA ATCAAATGTC AATCTATTAC CGTTTTAATG 
AT AT ATAACA CGC AAAACTT GCGACAAACA ATAGGTAAGG ATAAAGAGAT GGGTATGAAA 
GACATAAATG CCGACGACAC 1TACAGAATA ATTAATAAAA TTAAAGCCTG TAGAAGCAAT 
AATGATATTA ATCAATGCTT ATCTGATATG ACTAAAATGG TACATTGTGA ATATTATTTA 
CTCGCGATCA TTTATCCTCA TTCTATGGTT AAATCTGATA TTTCAATTCT GGATAATTAC 
CCTAAAAAAT GGAGGCAATA TTATGATGAC GCTAATTTAA TAAAATATGA TCCTATAGTA 
GAT T ATTCT A ACTCCAATCA TTCACCGATT AATTGGAATA T AT T TGAAAA CAATGCTGTA 



60 

120 
180 
240 
300 
360 
420 
490 
540 
600 
660 
720 
780 



(158) #ft¥ 1 1 - 5 0 3 6 1 6 

AATAAAAAAT CTCCAAATGT AATTAAAGAA GCGAAATCAT CAGGTCTTAT CACTGGGTTT 8 40 

AGTTTCCCTA TTCATACTGC TAATAATGGC TTCGGAATGC TTAGTTTTGC AC AT TC AG AG 90 0 

AAAGACAACT ATATAGATAG TTTATTTTTA CATGCGTGTA TGAACATACC ATTAATTGTT 96 0 

CCTTCTCTAG TTGATAATTA TCGAAAAATA AATATAGCAA ATAATAAATC AAACAACGAT 102 0 

TTAACCAAAA G AG AAAAAG A ATGTTTAGCG TGGGCATGCG AAGGAAAAAG CTCTTGGGAT 108 0 

ATTTCAAAAA TATTAGGCTG TAGTAAGCGC ACGGTCACTT TCCATTTAAC CAATGCGCAA 1140 

ATGAAACTCA AT AC AAC AAA CCGCTGCCAA AGTATTTCTA AAGCAATTTT AACAGGAGCA 120 0 

ATTGATTGCC CATACTTTAA AAGTTAAGTA CGACGTCCAT ATTTGAATGT ATT TAG AAAA 12 60 

ATAAACAAAA GAGTTTGTAG AAACGCAAAA AGGCCATCCG TCAGGATGGC CTTCTGCTTA 132 0 

ATTTGATGCC TGGCAGTTTA TGGCGGGCGT CCTGCCCGCC ACCCTCCGGG CCGTTGCTTC 1330 

GCAACGTTCA AATCCGCTCC CGGCGGATTT GTCCTACTCA GGAGAGCGTT CACCGACAAA 1440 

CAACAGATAA AACGAAAGGC CCAGTCTTTC GACTGAGCCT TTCGTTTTAT TTGATGCCTG 15 00 

GCAGTTCCCT ACTCTCGCAT GGGGAGACCA TGCATAC 15 37 

B2 m m ^ : 4 7 

ib n m m 

m M CD S £ : 4 8 m & 

m m cd m : mm 

fit ©St : -*« 
h*P?- : m ^ 
EfiJcDlS : c DN A 
Pf£ m <Z)fB«:iBJll#-9:47 

CCGGCGGACA TTTATCACAC AGCAGCTGAT GAGAAGTTTC TTCATCCA 4 8 



(159) mm¥i i 

m ?y s ^ : 4 8 
BB yy « m 

IB ?U © S $ : 5 5 SSS 

ie ?y <d m •. & m 
m&w- : -*« 

b sj? D - : |lf 
SB 5iJ 0 3 m : c D N A 
IB 81 CO IB ft : IB M # *7 : 4 8 

CGATTTGATT CTAGAAGGAG GAATAACATA TGGTTAACGC GTTGGAATTC GGTAC 

IB n S ^ : 4 9 
IB 81 © W « 

IB?iJ©ft$ : 4 9 i£ S ft 

hb ?ii © m : mm 
mom. : 

b * d v - : m m vt 

S2 5IJ 0 I S : c D N A 
IB ?U CD 33 ft : SB ?!] # : 4 9 

CGAATTCCAA CGCGTTAACC ATATGTTATT CCTCCTTCTA GAATCAAAT 4 9 



-503616 



55 



(160) 1 1 -5 0 3 6 1 6 

Mi m # : 5 0 
K 3*1 ffl ^ M 

m ?U (D M £ : 1 5 4 esa^t 

le m cd m : m m 

M<D!k ; - * m 
h#Di? - : jg II ft 
1 5'J © I I : c D N A 



^11 <D 

Ed-Li ^ J «AV 


IB M : 12 n S ^ : 5 


n 








GCGTAACGTA 


TGCATGGTCT 


CCCCATGCGA 


GAGTAGGGAA 


CTGCCAGGCA 


TCAAA1AAAA 


60 


CGAAAGGCTC 


AGTCGAAAGA 


CTGGGCCTTT 


CGTTTTATCT 


GTTGTTTGTC 


GGTGAACGCT 


120 


CTCCTGAGTA 


GGACAAATCC 


GCCGGGAGCG 


GATTTGAACG 


TTGCGAAGCA 


ACGGCCCGGA 


180 


GGGTGGCGGG 


CAGGACGCCC 


GCCATAAACT 


GCCAGGCATC 


AAATTAAGCA 


GAAGGCCATC 


240 


CTGACGGATG 


GCCTTTTTGC 


GTTTCTACAA 


ACTCTTTTGT 


TTATTTTTCT 


AAATACATTC 


300 


AAATATGGAC 


GTCGTACTTA 


ACTTTTAAAG 


TATGGGCAAT 


CAATTGCTCC 


TGTTAAAATT 


36D 


GCTTTAGAAA 


TACTTTGGCA 


GCGGTTTGTT 


GTATTGAGTT 


TCATTTGCGC 


ATTGGTTAAA 


420 


TGGAAAGTGA 


CCGTGCGCTT 


ACTACAGCCT 


AATAT1TTTG 


AAATATCCCA 


AGAGCTTTTT 


480 


CCTTCGCATG 


CCCACGCTAA 


ACATTCTTTT 


TCTCTTTTGG 


TTAAATCGTT 


GTTTGATTTA 


540 


TTATTTGCTA 


T ATTTATTTT 


TCGATAATTA 


TCAACTAGAG 


AAGGAACAA1 


TAATGGTATG 


600 


TTCATACACG 


CATGTAAAAA 


TAAACTATCT 


ATA1AGTTGT 


CTTTCTCTGA 


ATGTGCAAAA 


660 


CTAAGCATTC 


CGAAGCCATT 


ATTAGCAGTA 


TGAATAGGGA 


AACTAAACCC 


AGTGATAAGA 


720 


CCTGATGATT 


TCGCTTCTTT 


AATTACATTT 


GGAGATTTTT 


TATTTACAGC 


ATTGTTTTCA 


780 


AATATATTCC 


AATTAATCGG 


TGAATGATTG 


GAGTTAGAAT 


AATCTACTAT 


A GG AT C AT AT 


840 



(161) #ft¥ 1 1 - 5 0 3 6 1 6 

TTTATTAAAT TAGCGTCATC ATAATATTGC CTCCATTTTT TAGGGTAATT ATCCAGAATT 900 

GAAATATCAG ATTTAACCAT AG AA TG AG G A TAAATGATCG CGAGTAAATA AT AT TC AC AA 9 60 

TGTACCATTT TAGTCATATC AGATAAGCAT TGATTAATAT CATTATTGCT TCTACAGGCT 102 0 

TTAATTTTAT TAATTATTCT GTAAGTGTCG TCGGCATTTA TGTCTTTCAT ACCCATCTCT 10 8 0 

TTATCCTTAC CTATTGTTTG TCGCAAGTTT TGCGTGTTAT ATATCATTAA AACGGTAATA 1140 

GATTGACATT TGATTCTAAT AAATTGGATT TTTGTCACAC TATTATATCG CTTGAAATAC 120 0 

AATTGTTTAA CATAAGTACC TGTAGGATCG TACAGGTTTA CGCAAGAAAA TGGTTTGTTA 12 60 

TAGTCGATTA ATCGATTTGA TTCTAGATTT GTTTTAACTA ATTAAAGGAG GAATAACATA 132 0 

TGGTTAACGC GTTGGAATTC GAGCTCACTA GTGTCGACCT GCAGGGTACC ATGGAAGCTT 133 0 

ACTCGAGGAT CCGCGGAAAG AAGAAGAAGA AGAAGAAAGC CCGAAAGGAA GCTGAGTTGG 14 40 

CTGCTGCCAC CGCTGAGCAA T AAC T AGO AT AACCCCTTGG GGCCTCTAAA CGGGTCTTGA 15 0 0 

GGGGTTTTTT GCTGAAAGGA GGAACCGCTC TTCACGCTCT TCACGC 154 6 



m ?U # : 5 1 

ib n cd m a 

BE ^ CO M S : 4 7 JS 3£ M 

hb m cd m : j* m 

McDWL : - * 0 

h * n 5? - : mm ft 
hb ?u cd m m - c d n a 

IB jnj <D S3 K : be n » ^ : 5 1 

TATGAAACAT CATCACCATC ACCATCATGC TAGCGTTAAC GCGTTGG 4 7 



1 1 -5 0 3 6 1 6 



49 

m n m : 5 3 
ib m <d # b. 

ib ?'J a> & £ : i 4 i m * #t 
ib ?u (D m : mm 

m<DWL : 

h ^ n *J - : jfi M # 
E5O0II : c D N A 
IB ?0 © 3B « : IB ?!l * ^ : 5 3 



(162) 

IB n m ^ : 5 2 

ib n <D®m 

IB ?U © -£ $ : 4 9 Hi S tt 
Mi m com : SkW. 

mvm. : -*is 

b * n s? - : jfi « « 
IE ?!i © W : cDNA 

ib m cd m m : ib yu # ^ : 52 

AATTCCAACG CGTTAACGCT AGCATGATGG TGATGGTGAT GATGTTTCA 



(163) mm¥ i 

CTAATTCCGC TCTCACCTAC CAAACAATGC CCCCCTGCAA AAAATAAATT CATATAAAAA 
ACATACAGAT AACCATCTGC GGTGATAAAT TATCTCTGGC GGTGTTGACA TAAATACCAC 
TGGCGGTGAT ACTGAGCACA ^ 

IB ?lf f : 5 4 

is m © n m 

IB *"J © g £ : 1 4 7 * ** 
S3 ?'J O Si : & m 

h*Dj; - : iS 4g 

ee cd m m •. c d n a 

id ?U © Id m : IB #1 # ^ : 5 4 

CGATGTGCTC AGTATCACCG CCAGTGGTAT TTATGTCAAC ACCGCCAGAG ATAATTTATC 6 0 

ACCGCAGATG GTTATCTGTA TGTTTTTTAT ATGAATTTAT TTTTTGCAGG GGGGCATTGT 12 0 

TTGGTAGGTG AGAGCGGAAT TAGACGT 147 



1-503616 

60 
120 
141 



IB m S 5f : 5 5 
IB ?U © «r « 

IB J»J co g $ : 5 5 J£ a *t 
IB 5>J ffi SS : $E M 
m © ft : - * « 



(164) mm¥i i 

h^o^ - : m ii « 

13 ?U © ?i IS : c D N A 
15 ?iJ © ^ : 12 m S # : 5 5 

CGATTTGATT CTAGAAGGAG GAATAACATA TGGTTAACGC GTTGGAATTC GGTAC 

SE m # # : 5 6 

IB hi © *s at 

IB ?ll © JS £ : 4 9 Jg » *f 

ia ?y cd gy : #E il 

m cd sec : - - * m 

h ^ o y — : fii* 
IB 5»J © ffi m : c D N A 
BE m © IB *c : IB n & ^ : 5 6 

CGAATTCCAA CGCGTTAACC ATATGTTATT CCTCCTTCTA GAATCAAAT 4 9 

IB JlJtf : 5 7 

SB m © «r a 

IE 81 © ft $ : 6 6 8 i& « ft 
IB ?y © m : $E St 



-503616 



55 



(165) #ft¥ 1 1 - 5 0 3 6 1 6 

m <d m ; - # « 

h ft d 5? — : IMtt 
IB CD » m : C D N A 
IE n <D IB m : EJ # ^ : 5 7 

GTGAAGAGCG TGAAGAGCGG TTCCTCCTTT CAGCAAAAAA CCCCTCAAGA CCCGTTTAGA 

GGCCCCAAGG GGTTATGCTA GTTATTGCTC AGCGGTGGCA GCAGCCAACT CAGCTTCCTT 

TCGGGCTTTC TTCTTCTTCT TCTTCTTTCC GCGGATCCTC GAGTAAGCTT CCATGGTACC 

C1GCAGGTCG ACACTAGTGA GCTCGAATTC CAACGCGTTA ACCATATGTT ATTCCTCCTT 

TAATTAGTTA ACTCAAATCX AGAATCAAAT CGATAAATTG TGAGCGCTCA CAATTGAGAA 

TATTAATCAA GAATTTTAGC ATTTGTCAAA TGAATTTTTT AAAAATTATG AGACGTCCAT 

ATTTGAATGT ATTTAGAAAA ATAAACAAAA GAGTTTGTAG AAACGCAAAA AGGCCATCCG 

TCAGGA1GGC CTTCTGCTTA ATTTGATGCC TGGCAGTTTA TGGCGGGCGT CCTGCCCGCC 

ACCCTCCGGG CCGTTGCTTC GCAACGTTCA AATCCGCTCC CGGCGGATTT GTCCTACTCA 

GGAGAGCGTT CACCGACAAA CAACAGATAA AACGAAAGGC CCAGTCTTTC GACTGAGCCT 

TTCGTTTTAT TTGATGCCTG GCAGTTCCCT ACTCTCGCAT GGGGAGACCA TGC ATACGTT 
ACGCACGT 



60 
12 0 
180 
240 

300 
360 
420 
480 

540 

600 

660 
668 



E n « ^ : 5 8 

ib n <d %s m 
m morn : m & 



(166) 



#ft¥ 1 1 - 5 0 3 6 1 6 



m <D WL : - * « 

b jj- p j; _ - jg 0 jyj 

B2 (D m S : c D N A 

e fli © aa « : ea #j s # : 5 8 

GCGTAACGTA TGCATGGTCT CCCCATGCGA GAGTAGGGAA CTGCCAGGCA TCAAATAAAA 6 0 

CGAAAGGCTC AGTCGAAAGA CTGGGCCTTT CGTTTTATCT GTTGTTTGTC GGTGAACGCT 12 0 

CTCCTGAGTA GGACAAATCC GCCGGGAGCG GATTTGAACG TTGCGAAGCA ACGGCCCGGA 18 0 

GGGTGGCGGG CAGGACGCCC GCCATAAACT GCCAGGC AT C AAATTAAGCA GAAGGGGCCT 240 

CCCACCGCCC GTCCTGCGGG CGGTATTTGA CGGTCCGTAG TTTAATTCGT CTTCGCCATC 30 0 

CTGACGGATG GCCTTTTTGC GTTTCTACAA ACTCTTTTGT TTATTTTTCT AAATACATTC 360 

AAATATGGAC GTCTCATAAT TTTTAAAAAA TTCATTTGAC AAATGCTAAA ATTCTTGATT 42 0 

AATATTCTCA ATTGTGAGCG CTCACAATTT ATCGATTTGA TTCTAGATTT GTTTTAACTA 4 80 

AT T AAA GG AG GAATAACATA TGGTTAACGC GTTGGAATTC GAGCTCACTA GTGTCGACCT 54 0 

GCAGGGTACC ATGGAAGCTT AC TCG AGG AT CCGCGGAAAG AAGAAGAAGA AGAAGAAAGC 60 0 

CCGAAAGGAA GCTGAGTTGG CTGCTGCCAC CGCTGAGCAA TAACTAGCAT AACCCCTTGG 6 60 

GGCCTCTAAA CGGGTCTTGA GGGGTTTTTT GCTGAAAGGA GGAACCGCTC TTCACGCTCT "7 2 0 

TCACGC 12S 

Mi n S : 5 9 

iE n <d wl 

SB ?L) <D S <* : 4 4ES^) 

o> m : mm 



1 1 -5 0 3 6 1 6 



* m 



h St? D i? 



bb 5»j © a & 



C D N A 



IB JiJ CD 13 it 



IB 81 * ^ : 5 9 



TACGCACTGG ATCCTTATAA GCAGCTTATT TTTACTGATT GGAC 



44 



IB ?U # *f : 6 0 
BB 8J CD » git 

I B <D 5 £ : 2 7 ft X *f 

IB ?!l © 5^ : m m 

IB CD : - * « 

F*P-^ - : Efi $1 tft 
IB ?0 cd II m. : c D N A 
IB m <D m ffi : BB ?U S ^ : 6 0 

G1CCTCCTGG TACCTACCTA AAACAAC 2 7 

SB J?!l S ^ : 6 1 

ib n <d n m 

SB ?!<0|^ : 1 0 2 ft * *f 



(168) 1 1 -5 0 3 6 1 6 

m : mm 

b D i? - : 
K ?!l CD « 31 : c D N A 

sa n © go « : la n S ^ : 6 1 

TATGGATGAA GAAACTTCTC ATCAGCTGCT GTGTGATAAA TGTCCGCCGG GTACCCGGCG SO 
GACATTTATC ACACAGCAGC TGATGAGAAG TTTCTTCATC CA 102 

SB n # ^ : 6 2 
IB ?U ffl fcf m 

M M <D 9l £ : 1 9 T i y m 
IB m CD S! : 7" ^ y K 
$1 CD it : - * #1 

h * p ^ - : mmw 
mm am®. •. sai 

H3 m <D S3 : SE ?U # ^ : 6 2 

Met Asp Glu GLu Thr Ser His Gin Leu Leu Cy3 Asp Lys Cys Pro Pro 

15 10 15 

Gly Thr Tyr 



(169) 1 1 -5 0 3 6 1 6 

12 n S ^ : 6 3 

in n © ft WL 

m n © m £ : 8 4 Jg S M 

m M © S : «E IB 

il©$i : -#« 

b * n - : Iftt 
13 50 © S ^ : c D N A 
IB 81 © 12 ft : IE ?0 # # : 6 3 

TATGGAAACT TTTCCTCCAA AATATCTTCA TTATGATGAA GAAACTTCTC ATCAGCTGCT 6 0 

G1GTGATAAA TGTCCGCCGG GTAC 8 4 



SB m # ¥ : 6 4 
S 5tf © # fit 

HB #J © Jt £ : 7 8 

m n © m •. mm 

m © m. : - * a 

h * d y — : H II ^ 
ae n © S H : c D N A 
IB m © IB m : IB 8J # * : 6 4 



(170) 1 1 -5 0 3 6 1 6 

CCGGCGGACA TTTATCACAC AGCAGCTGAT GAGAAGTTTC TTCATCATAA TGAAGATATT 60 
TTGGAGGAAA AGTTTCCA 7 8 

IB #J # : 6 5 

IB n © m 

BS J'J © fi £ : 4 4 Jg S *J 
SB ?'J © S : ^ K 

m © m ■. - * m 

h # tt 5* - : IB it 

be n © m m ■ c d n a 

ia m © sb m ■. ie ?y # # : 6 5 

TACGCACTGG ATCCTTATAA GCAGCTTATT TTCACGGATT GAAC 4 4 



BB ?iJl^ : 6 6 

gg £1 © S £ : 3 8 i& » ft 
BB ?U © : 

m © & : - * « 

h * D - : MffiVt 
IB ?!| Oil : c D N A 



(171) 

52 n <D M m : 12 n » ^ : 6 6 

GTGCTCCTGG TACCTACCTA AAACAGCACT GCACAGTG 

IB ?U # ^ : 6 7 

ie n <» ft m. 

IE £11 © K £ : 8 4 ifi * iSsf 

m pi com -. mm 

h # p p — : m.mvt 
co mm. c d n a 

12 W © 12 m : BE ?ij S ^ : 6 7 

TATGGAAACT CTGCCTCCAA AATACCTGCA TTACGATCCG GAAACTGGTC ATCAGCTGCT 
GTGTGATAAA TGTGCTCCGG GTAC 

iB M m ^ : 6 8 

53 ?U © ft St 

IE ?U © :§t £ : 7 8 i& £ *f 
IE CD S : j$ £ 
SM © fit : - * a 
h#ns? - : g « « 



1 1-503616 



38 



(172) 1 1 -5 0 3 6 1 6 

sb m <d m m : c d n a 

m m <d m m : S3 n # ^ •. e 8 

CCGGAGCACA TTTATCACAC AGCAGCTGAT GACCAGTTTC CGGATCGTAA TGCAGGTATT €0 
TTGGAGGCAG AGTTTCCA 78 



u n # n : 6 9 

be 

mm® 5 4 ^ m m 

IE © ?£! : ^ ft 

^ © : - * m 
h * D - : fi II ^ 
13 5>J © « JS : c D N A 
B»J©aa*:lB*!*-9: 6 9 

TATGGACCCA GAAACTGGTC ATCAGCTGCT GTGTGATAAA TGTGCTCCGG GTAC 5 4 

!Z Mlf : 7 0 

Id 81 ffi «f % 

id m <D S £ : 4 8 J£ *f 

ia m <r> m : m m 



(173) 1 1 -5 0 3 6 1 6 

m © & ■. - # sa 
h^D^ - : mm®. 
sa n © a ^ : c d n a 

IB ?U O IB ft : IB JO # ^ : 7 0 

CCGGAGCACA TTTATCACAC AGCAGCT GAT GACCAGTTTC TGGGTCCA 4 8 



BB m # -if : 7 1 

be n<u^m 

IE m <D « £ : 8 7 £ S *f 

ib yu © gy : s g£ 

«l (© » : - * |g 

h tK b - : ii« 

SB ?!| CD ffl M : c D N A 

BB 5U cd 13 * : SB M « # : 7 1 

TATGAAAGAA ACTCTGCCTC CAAAATACCT GCATTACGAT CCGGAAACTG GTCATCAGCT 60 
GCTGTGTGAT AAATGTGCTC CGGGTAC 87 



BB M S ^ : 7 2 
IB fll cd # 



(174) 1 1 -5 0 3 6 1 6 

IB n <D M $ : 8 1 M M M 

sa n <d m. m m 

m<D$k : - # « 

s * d *j - : m m « 

ffi^JOii : cDNA 

IE *0 © 83 « : 13 81 ft * : 7 2 

CCGGAGCACA TTTATCACAC AGCAGCTGAT GACCAGTTTC CGGATCGTAA TGCAGGTATT 60 
TTGGAGGCAG AGTTTCTTTC A 81 

SB m S ■# : 7 3 
IE ?U CD «f 9K 

IS 81 CD S 2 : 7 1 

ib aj © s : & m 
m^m. : - * ib 

h^D^- : Sit 
SB 9\ CD » « : c D N A 
IB m CD IB m : IB 5>J # 9 : 7 3 

GTTCTCCTCA TATGAAACAT CATCACCATC ACCATCATGA AACTCTGCCT CCAAAATACC 6 0 

TGCATTACGA T 7 1 



(175) 1 1 -5 0 3 6 1 6 

S3 n # ^ : 7 4 

ib m (d n m 
sa n cd m $ ■. 4 3 m m n 

SB 5'J CD S : « $t 
SI CD i( : - 2fc 

MDf - : fi fit 
E^JffllS : c DNA 
SB 3?U £D IB fft : IB ?!l # ■«§ : 7 4 

GTTCTCCTCA TATGAAAGAA ACTCTGCCTC CAAAATACCT GCA 4 3 

ib n m ^ : 7 5 

IB ?'J © # ^ 

IB m cd 5 $ : 7 6 J£ * *f 
S3 ?!) CD 3^ : & 

m<Dm : - * is 

h D - : 

SB ?U CD *I m : c D N A 

M n © SB : gB ?ij S ^ : 7 5 



(176) 1 1 -5 0 3 6 1 6 

TACGCACTGG ATCCTTAATG ATGGTGATGG TGATGATGTA AGCAGCTTAT TTTCACGGAT 60 
TGAACCTGAT TCCCTA 7 g 

ia n S ^ : 7 6 

be n (D<mm 

IB m © S & : 4 7 JB * fcf 
SB m © 3? : t£ H 
«©BE : - * «[ 

h^Dv- : mm®: 

IB #J CD m M : c D N A 

la m <d is ffi : m n # ^ : 7 6 

GTTCTCCTCA TATGAAATAC CTGCATTACG ATCCGGAAAC TGGTCAT 47 

IB n # 9 : 7 7 

is yy © » at 

IB JiJ CD S $ : 4 3 ig fi *f 

ib n <d m -. mm 

m (d m : - * m 

h * p *? — : ,g ®i # 
E f ! © I « : c D N A 



(177) 

ia m © m m m mm* 77 

GTTCTCCTAT TAATGAAATA TCTTCATTAT GATGAAGAAA CTT 

m m m ■. 7 8 

IE ¥\ CD W Wl 

m n © & z : 4 0 m a *t 
mm com •. mm. 
mow. : - * m 
v * a v - ■. m m « 
mm co mm c d n a 

IB ?nj © IB m : BE : 7 8 

TACGCACTGG ATCCTTATAA GCAGCTTATT TTTACTGATT 

SJ m # ^ : 7 9 
E fl] © W ft 

BE n © M £ : 4 0 % £ 

sa ai © m -.mm 
mcom ■. - * » 

h Jfi D 5* - : fi «t 



1 1-503616 



43 



40 



(178) 

bb n © m m c d n a 

IB m © 13 is : IB n * ^ : 7 9 

GTTCTCCTCA TATGGAAACT CTGCCTCCAA AATACCTGCA 

12 ?'J # ^ : 8 0 

@a n © & m 

m Pi © ft $ : 4 3 ^ S *f 

sa #j © m ■. mm 
meow: : -#« 

h * a J? — : jg ft tft 
SB ?J CD II M : c D N A 
13 flj © 13 « : IB 81 5 : 8 0 

TACGCACTGG ATCCTTATGT TGCATTTCCT TTCTGAATTA GCA 

SB ?'J # ^ : 8 1 
IB 3»J © «f « 

IB 5>J © S 5 : 1 8 £ a *f 

IB 5U © 32 : » IK 

$i © «: : - * m 



(179) 

^oy - : mmvt 

BE 3?U © m M : c D N A 

SB ?U © IB ffi : IS ?ij # -t : 8 1 

CCGGAAACAG ATAATGAG 

IB ?ij S ^ : 8 2 

iE jij cd n m. 

IB 5U © S 2 : 1 8 ig X *f 

ie n © m : ^- m 
b * □ ^ - : m m jr 

S3 ?!l © 1 1 : c D N A 

IE £11 © IB : i3 j»J # # : 8 2 

GATCCTCATT ATCTGTTT 

BE n # ^ : 8 3 
SB ?!l © W » 

SB J»J © JS £ : 3 0 M 
IB ?y © : tft & 



1 1 -5 0 3 6 1 6 



18 



18 



m © m : - # m 

h # D V - : jS ifl ^ 
IB CD fR m : c D N A 
IS ?ll CD IB * : IB V\\ S # : 8 

CCGGAAACAG AGAAGCCACG CAAAAGTAAG 

SB S ^ : 8 4 

IE ?ij CD fif ® 

BE 5U CD 5 £ : 3 0 Jg S *f 
IB 5U CD 3! : fit S 
it CD St : — :* *B 

h # d i? - : m. m & 

SB ?'J © S m : c D N A 

ib #j cd is m : m m # ^ : 8 

GATCCTTACT TTTGCGTGGC TTCTCTGTTT 

SB ?!J W- n : 8 5 
£ n CD W ft 

IB m © ft * : 1 2 iSM 



12 n (D m : m m 
m<Dm : - # m 
h # n v - : mm ft 
is m © m m c d n a 

i£ yj © 13 fc : E 59 $ ^ 

TATGTTAATG AG 

IE $11 # * : 8 6 

IB HJ © S * : 1 4 Jfi 
IE © : mm 

h^a^- : mmvt 

IB 50 © a m : c D N A 
SB JiJ CD : BlflJS^ 

GATCCTCATT AACA 

SB 3HJ # § : 8 7 

sb m<D^m 



(181) 1 1 -5 0 3 6 1 6 



8 5 

12 



8 6 

14 



ib n © s £ : 2 i iu a *r 



HB ?J CD ^ : mm 



mom. : - * si 



i3?JO«S : c D N A 



B2 #1 © IB 4R : S3 5U S fl- : 8 



TATGTTCCGG AAACAGTTAA G 



IB n # -9 : 8 8 
IB ?ij © $S « 

iB 5t| cD M 3 : 2 3 

mm om ■. m m 
mam. : 

h * n - : li« 
IE?J©II : c D NA 
B3 ^ij © 83 ^ : IB ?U S ^ : 8 

GATCCTTAAC TGTTTCCGGA AC A 



iB ?U S ^ : 8 9 



(183) 

m ?u <d *# m 
ie n <r> m z : 3 6 m m 
la ?u <d m ■. mm. 
mom. ■. 

h # D P - : litt 
ia?d©@^ : cDNA 
IB © IB * : S3 n # # : 8 9 

TATGTTCCGG AAACAGTGAA TCAACTCAAA AATAAG 

ib j»j m : 9 0 
ib m cd git 

S3 n CO & £ : 3 8 i& & M 

ib 3»j co m : m. m 
m<D& : - * aa 

h P 3? - : a ifi « 
S2 ?|J © i i : c D N A 
IB JJiJ © |B m : IB m # -53 : 9 0 

GATCCTTATT TTTGAGTTGA TTCACTGTTT CCGGAACA 



1 1-503616 



36 



38 



(184) 1 1 -5 0 3 6 1 6 

ffi : 9 1 

SB fl (D 5 £ : 1 0 0 fiSjsf 

13 ?!i cd *?i : m B 

m<?>%L : -*f» 

F^ny- : S II # 
SE #J o a m. : c D N A 
IB n CD IB « : BB § ^ : 9 1 

CTAGCGACGA CGACGACAAA GAAACTCTGC CTCCAAAATA CCTGCATTAC GATCCGGAAA 6 0 

CTGGTCATCA GCTGCTGTGT GATAAATGTG CTCCGGGTAC 10 0 

m m # ^ l 9 2 
IB ?'J CD ^ & 

BB M CD & 2 : 9 2 ig S *t 

ia ?!i © ^ : mm 

Wk<DW : - * m 

h * □ v - ; m m « 

IB JO CD ffi ifg : c D N A 

IB n CD 83 m : IB 3*J # ^ : 9 2 



(185) 1 1 -5 0 3 6 1 6 

CCGGAGCACA TTTATCACAC AGCAGCTGAT GACCAGTTTC CGGATCGTAA TGCAGGTATT 6 0 

TTGGAGGCAG AGTTTCTTTG TCGTCGTCGT CG 92 

sa m * n ■. 9 3 

IB 5U CD & 

IB ?J © S £ : 2 6 JS 2S M 
IE ¥\ <£> M : & m 

m&m. - * m 
mncDmm : c d n a 

IB 5>J © IB m : IE 5!i S -*§- : 9 3 

ACAAACACAA TCGATTTGAT ACTAGA 2 6 



13 81 § ^ : 9 4 

sa n <d n a 

IB #1 © « £ : 5 0 ik m M 

bb m (d m •. mm 

m <d m : - * is 

h sjf p i> - : iMtt 



(186) 1 1 -5 0 3 6 1 6 

m n <d mm c d n a 

m ?'j © ib m : sa *y & : 94 

TTTGTTTTAA CTAATTAAAG GAGGAATAAA ATATGAGAGG ATCGCATCAC 50 

E #J # ^ : 9 5 

s ai © w m. 

BE ?>J © ft S : 5 0 i&Mtt 
IB 8J © S : ^ K 
!£©§& : 

h P if — : B Itt 

ia m © a ^ : c d n a 

la ai © ib * : aa ai s 9 : 9 5 



CATCACCATC ACGAAACCTT CCCGCCGAAA TACCTGCACT ACGACGAAGA 



BE n # -9 : 9 6 

la <o « ft 

Id ?0 © jl £ : 4 9 ig 3 ft 

sa ?!i © : 1* at 
sn©«fe : -*m 



(187) 1 1 -5 0 3 6 1 6 

h 'j* n y — ; mmvt 
urn (Dm. m ■. cdna 

IB W © SB « : SB n S ^ : 9 6 

AACCTCCCAC CAGCTGCTGT GCGACAAATG CCCGCCGGGT ACCCAAACA 4 9 

sb n m ^ • 9 7 
is m © w » 

BE ?'J © £ £ : 2 6 Jg £ *f 
IB ?'J © M : & & 
ICR : -*« 

hvjfp^ - ; a: m # 

IB ?'J <£> MM : c D N A 

m m © is m ■■ Eusf : 9 7 

TGTTTGGGTA CCCGGCGGGC ATTTGT 26 

S3 El $ ^ : 9 8 

bb n © w m 

K ?!l © S * : 5 0 JSS 3ft *f 
IB ?0 © E : & S 



(188) 1 1 -5 0 3 6 1 6 

II © R : - * « 

SB ?U © ?i & : c D N A 

BB 81 © IB m : IB ?U » ^ : 9 8 

CGCACAGCAG CTGGTGGGAG GTTTCTTCGT CGTAGTGCAG GTATTTCGGC 50 



IE n 9 *f : 9 9 

la m © & m 

IB M © M £ : 4 9^1^ 
IB n © : t£ ft 

m © m. : - * m 
h * d y - : e m « 

: c D NA 

IB ?!J © SB K : SB #1 # ^ : 9 9 

GGGAAGGTTT CGTGATGGTG ATGGTGATGC GATCCTCTCA TATTTTATT 



ia m m ^ 10 

IB jaj © «f » 
IB ?U © S $ 



5 o m m ft 



(189) 

ib n o m : mm 
v Tit d y - : a & jr 

SB ffl (D M M : c D N A 

ib m (D 3B m : IB n m % : 10 0 

CCTCCTTTAA TTAGTTAAAA CAAATCTAGT ATCAAATCGA TTGTGTTTGT 

SB M S -9- : 10 1 

mm (Dm ■. mm 

M<D$t : — ifc M 

F#Pi? - : li« 
IE m <b a 91 : c D N A 
IB 5U © 13 m ■■ SB 7!l # # : 10 1 

ACAAACACAA TCGATTTGAT ACTAGATTTG TTTTAACTAA TTAAAGGAGG AATAAAATG 5 9 

BB #J # ^ : 1 0 2 
E Bl o> W f£ 



1 1 -5 0 3 6 1 6 



50 



(190) 1 1 -5 0 3 6 1 6 

13 n <D M £ : 4 8 g m M 

m m (d m ■. mm 
m<nm : - # m 

h#n*; - : B IS # 
EJiJClI : c D N A 
IB © 83 « : 12 H # * : 10 2 

CTAATTAAAG GAGGAATAAA ATGAAAGAAA CTTTTCCTCC AAAATATC 48 

EJiJSf : 1 0 3 
BE m CD ft ft 

K © il £ : 3 ltgl^ 

mmv>m -.mm 

II CD ft : - *: & 

h * p i? - : it m *e 

12 ?U CD 11 ^ : c D N A 

ie ?0 CD SB « : 13 #J S ^ : 1 0 3 

31 

TGTTTGGGTA CCCGGCGGAC ATTTATCACA C 



(191) 1 1 -5 0 3 6 1 6 

S3 n # ^ : 10 4 

as 5>j © at 

BB ?U © S $ : 5 9 J® S *f 
SB 5U CD S : tt St 
«©»:-*« 

E M © « « : c D N A 

SB ?U © IB ft : SB JU # ^ : 1 0 4 

ACAAACACAA TCGATTTGAT ACTAGATTTG TTTTAACTAA TTAAAGGAGG AATAAAATG - =■ 

ia n $ # : 10 5 

bb ?»j cd m m 
mm cd ■. 5 4^s^ 
ib m <d m mm 
mcom : - # m 

IE m CD IS ^ : c D N A 

IB HI cd aB «c : SB H # *f : 10 5 

CTAATTAAAG GAGGAATAAA ATGAAAAAAA AAGAAACTTT TCCTCCAAAA TATC 5 4 



(192) 

m n # ^ : 106 

IB ?U © fif gfc 

E «I © ft $ : 3 1 m. & 2t 

m m © m -.mm. 

fA © ft : - * « 

h d 5> - : g fl >K 
IB 5J © a §1 : cDNA 
IS yij © HE « : IE m H ^ : 1 0 6 

TGTTTGGGTA CCCGGCGGAC ATTTATCACA C 

IB 9t # -«§ : 10 7 
IE HI © W git 

IB *'J © ft £ : 4 4 Jg » *J 
BB m © : SI 
ft © gfc : — 

h * d s? - : m m « 

IB 50 Oil : c D N A 



SB *U © IB *s : IB n m ^ : 10 7 

CAGCCCGGGT AAAATGGAAA CGTTTCCTCC AAAATATCTT CATT 



(193) 1 1 -5 0 3 6 1 6 

is n m " ■. i 0 8 

m n <d m. £ : 4 4 s&m n 
win com : mm 
m<D&. : — * ta 

h # D 5> — : ft M « 
IB #J © a Jg : c D N A 
IB 3flJ CD 13 ft : 13 JU # ^ : 10 8 

CGTTTCCATT TTACCCGGGC TGAGCGAGAG GCTCTTCTGC GTGT 44 

SB : 10 9 

IB 5U CD ft ft 

BB *J © S $ : 4 5 ig £ Jfef 

iB CD W : mm 

McDgt : -#« 

h JP a y - : fi f« f£ 
BB 5tl CD a ® : c D N A 
IB n CD 9EI m : BB 5U S ^ ■ : 10 9 

4 5 

CGCTCAGCCC GGGTAAAATG GAAACGTTGC CTCCAAAATA CCTGC 



(194) 1 1 -5 0 3 6 1 6 

13 n # ^ : 1 1 0 

Mi m <D ft £ : 3 9 i£ a ft 

mm com : ^ ^ 

it <D ft : - * IB 

h^n^ - : m m 

IB ?U ©if : c D N A 

13 #J © IB « : 12 3 U $ : 1 10 

CCATTTTACC CGGGCTGAGC GAGAGGCTCT TCTGCGTGT 3 9 



K 5U # ^ : 1 1 1 

IB ¥\ (D W Wi 

13 ?'J CD ft £ : 3 6 ig S #t 
IB JO CD §1 : ft ft 
IB <Z> ft : - * IB 

h si* p s? — : mm®, 
m m o m m : c d n a 

SB fll © §3 m : SB *TI # 3 : 1 1 1 

GAAAATAAGC TGCTTAGCTG CAGCTGAACC AAAATC 



(195) 

bb m « # : i i 2 
la ?y <z> 1$ a 

IE Jijfflfii : 3 4 & £ *j 
S! 81 <D Si : tt 18 
£©St : 

F*P^ - : * II « 
BE 5'J © S H : c D N A 
BE J!l © 13 « : iB n # : 1 12 

CAGCTGCAGC TAAGCAGCTT ATTTTCACGG ATTG 

IB yrj # ^ : 1 1 3 

ib ju © w a 

SB ?J © S $ : 3 6 J£ S *t 

iB W © §a : a 
: -#« 

h D v — : £ ft ft 
IB ^IJ © ?i m : c D N A 
SB ?|J <D mm : BB HJ # ^ : 113 

AAAAATAAGC TGCTTAGCTG CAGCTGAACC AAAATC 



1 1 -5 0 3 6 1 6 



34 



36 



(196) 



1 1 -5 0 3 6 1 6 



13 ft # ^ : 1 1 4 



IB ?U © 4$ WL 



IB ?0 cd M £ : 3 5fgJ» 



IB worn : 



m<Dm : - * 



h Hi D J? - : a II ft 



la ?ij © a ^ : c D N A 



IB n <D 13 M : IB FU S ^ : 114 



CAGCTGCAGC TAAGCAGCTT ATTTTTACTG ATTGG 



35 



IB #1 # 



1 1 5 



ib n cd <m m. 



BB m cd ft £ : 1 0 2 i& * *f 



SB ?U CD M : 



« © ^ : - * IS 



IS 5U ffl fl *; : c D N A 



IB ?U CD 12 ic : IE ?ij S -5 : 115 



(197) 1 1 -5 0 3 6 1 6 

CTAGAAGGAG GAATAACATA TGGAAACTTT TGCTCCAAAA TATCTTCATT ATGATGAAGA 60 
AACTAGTCAT CAGCTGCTGT GTGATAAATG TCCGCCGGGT AC 102 

IB m S ^ : 1 1 6 

m m © & m. 

IB W © M £ : 9 A i&mn 

m m © m : $e a 

II © IS : — * « 

ni?- : m m >K 
SB #1 cd 8 & : c D N A 
SB JU CD §B « : f 3 n # -5 : 1 1 6 

CCGGCGGACA TTTATCACAC AGCAGCTGAT GACTAGTTTC TTCATCATAA TGAAGATATT 60 
TTGGAGCAAA AGTTTCCATA TGTTATTCCT CCTT 



IB M $ : 1 17 

SB ?'J CD ^ a 

SB W CD g £ : 6 2 % * ft 

BB F!l CD ^ : & m 

m<D m. : - * m 



(198) 1 1 -5 0 3 6 1 6 

h * d v - : mm®. 

IE M © ffl : c D N A 

IB 50 cd 13 |fi : IB ?!l g : 1 1 7 

CTAGAAGGAG GAATAACATA TGGAAACTTT TCCTGCTAAA TATCTTCATT ATGATGAAGA 60 
AA 62 



IS 50 # *f : 1 1 8 

s aj © *s at 

IE #1 <B & & : 6 2 J& S ft 

IB 5U © M : IK 

$1 CO & : - * m 

b * p j> - : a |i !R 
B2 ?J cd a ® : c D N A 
BB n <D B3 * : SB 81 $ ^ : 1 1 8 

CTAGTTTCTT CATCATAATG AAGATATTTA GCAGGAAAAG TTTCCATATG TTATTCCTCC 



K?iJSt : 1 1 9 

bb cd *s es 



(199) 



1 1 -5 0 3 6 1 6 



ie n (D S. £ : 5 1 T X / 



n <D M : T \ J 



mom : - * ii 



h * d - : m m « 



B3 fll CD a m : iSI 



BE m © IB 8 : IB n S : 119 



Tyr His Tyr Tyr Asp Gin Asn Gly Arg Met Cys Glu Glu Cys His Met 

Cys Gin Pro Gly His Phe Leu Val Lys His Cys Lys Gin Pro Lys Arg 

20 25 30 

Asp Thr Val Cys His Lys Pro Cys Glu Pro Gly Val Thr Tyr Thr Asp 
35 40 45 



Asp Trp His 

50 



IB n S *f : 12 0 

sb m cd m 

IB ?'J CD Jl £ : 2 4 3 2 ±£ B *t 

sb yij o s : m m 

$1 0 ft : -- * ft 
h * D 5? - : I|« 
BB #J ©11 : c D N A 



(200) 



#ft¥ 1 1 - 5 0 3 6 1 6 



( i x ) SB m <D Wp ft 



IB ?0 6 a T S3 n : C D s 



# ffi S : 124. . 1326 
S3 n (D 1 3 «Sc : IE n S *f : 1 2 0 

ATCAAAGGCA GGGCATACTT CCTGTTGCCC AGACCTTATA TAAAACGTCA TGTTCGCCTG 60 

GGCAGCAGAG AAGCACCTAG CACTGGCCCA GCGGCTGCCG CCTGAGGTTT C C AG AGG AC C 12 0 

ACA ATG AAC AAG TGG CTG TGC TGT GCA CTC CTG GTG TTC TTG GAC ATC 168 

Met Asn Lys Trp Leu Cys Cys Ala Leu Leu val Phe Leu Asp He 

15 10 15 

ATT GAA TGG ACA ACC CAG GAA ACC TTT CCT CCA AAA TAC TTG CAT TAT 216 

lie Glu Trp Thr Thr Gin Glu Thr Phe Pro Pro Lys Tyr Leu Kis Tyr 

20 25 30 

GAC CCA GAA ACC GGA CGT CAG CTC TTG TGT GAC AAA TGT GCT CCT GGC 2 64 

Asp Pro GLu Thr Gly Arg Gin Leu Leu Cys Asp Lys Cys Ala Pro Gly 

35 40 45 

ACC TAC CTA AAA CAG CAC TGC ACA GTC AGG AGG AAG ACA CTG TGT GTC 312 

Thr Tyr Leu Lys Gin His Cys Thr Val Arg Arg Lys Thr Leu Cys Val 

50 55 60 

CCT TGC CCT GAC TAC TCT TAT ACA GAC AGC TGG CAC ACG AGT GAT GAA 3 60 

Pro Cys Pro Asp Tyr Ser Tyr Thr Asp Ser Trp His Thr Ser Asp Glu 

65 ' 70 75 

TGC GTG TAC TGC AGC CCC GTG TGC AAG GAA CTG CAG ACC GTG AAA CAG 40 8 

Cys Val Tyr Cys Ser Pro Val Cys Lys Glu Leu Gin Thr Val Lys Gin 

80 85 90 95 

GAG TGC AAC CGC ACC CAC AAC CGA GTG TGC GAA TGT GAG GAA GGG CGC 456 

Glu Cys Asn Arg Thr His Asn Arg Val Cys Glu Cys Glu Glu Gly Arg 

100 105 110 

TAC CTG GAG CTC GAA TTC TGC TTG AAG CAC CGG AGC TGT CCC CCA GGC 50 4 

Tyr Leu Glu Leu Glu Phe Cys Leu Lys His Arg Ser Cys Pro Pro Gly 

115 ' 120 125 



TTG GGT GTG CTG CAG GCT GGG ACC CCA GAG CGA AAC ACG GTT TGC AAA 
Leu Gly Val Leu Gin Ala Gly Thr Pro Glu Arg Asn Thr Val Cys Lys 
130 135 140 



552 



(201) 



#ft¥ 1 1 - 5 0 3 6 1 6 



AGA TGT CCG GAT GGG TTC TTC TCA GGT GAG ACG TCA TCG AAA GCA CCC 600 

Arg Cy3 Pro A3p Gly Phe Phe Ser Gly Glu Thr Ser Ser Lys Ala Pro 
145 L50 155 

TGT AGG AAA CAC ACC AAC TGC AGC TCA CTT GGC CTC CTG CTA ATT CAG 6 48 

Cys Arg Lys His Thr Asn Cys Ser Ser Lea GLy Leu Leu Leu lie Gin 

160 165 170 175 

AAA GGA AAT GCA AC A CAT GAC AAT GTA TGT TCC GGA AAC AGA GAA GCA 69 6 

Lys Gly Asn Ala Thr His A3p Asn Val Cys Ser Gly Asn Arg Glu Ala 
180 185 190 

ACT CAA AAT TGT GGA ATA GAT GTC ACC CTG TGC GAA GAG GCA TTC TTC 7 44 

Thr Gin Asn Cys Gly lie A3p Val Thr Leu Cya Glu Glu Ala Phe Phe 

195 200 205 

AGG TTT GCT GTG CCT ACC AAG ATT ATA CCG AAT TGG CTG AGT GTT CTG 7 92 

Arg Phe Ala Val Pro Thr Lys lie lie Pro Asn Trp Leu Ser Val Leu 
210 215 220 

GTG GAC AGT TTG CCT GGG ACC AAA GTG AAT GCA GAG AGT GTA GAG AGG 8 40 

Val Asp Ser Leu Pro Gly Thr Lys Val Asn Ala Glu Ser Val Glu Arg 

225 230 235 



ATA AAA CGG AGA CAC AGC TCG CAA GAG CAA ACT TTC CAG CTA CTT AAG 
He Lys Arg Arg His Ser Ser Gin Glu Gin Thr Phe Gin Leu Leu Lys 
24 ° 245 250 2 55 



CAA GAC ATT GAC CTC TGT GAA AGC AGT GTG CAA CGG CAT ATC GGC CAC 
Gin Asp He Asp Leu Cys Glu Ser Ser Val Gin Arg His lie Gly His 
27 S 260 285 



CTG TGG AAG CAT CAA AAC AGA GAC CAG GAA ATG GTG AAG AAG ATC ATC 9 3 6 

Leu Tirp Lys His Gin Asn Arg Asp Gin Glu Met Val Lys Lys He He 
260 2€5 ' 270 



9S 4 



GCG AAC CTC ACC AC A GAG CAG CTC CGC ATC TTG ATG GAG AGC TTG CCT 1032 
Ala Asn Leu Thr Thr Glu Gin Leu Arg He Leu Met Glu Ser Leu Pro 
290 295 300 

GGG AAG AAG ATC AGC CCA GAC GAG ATT GAG AGA ACG AGA AAG ACC TGC 108 0 

Gly Lys Lys He Ser Pro Asp Glu He Glu Arg Thr Arg Ly3 Thr Cys 
305 310 315 

AAA CCC AGC GAG CAG CTC CTG AAG CTA CTG AGC TTG TGG AGG ATC AAA 112 8 

Lys Pro Ser Glu Gin Leu Leu Lya Leu Leu Ser Leu Trp Arg He Lys 
320 325 330 * ~ 335 

AAT GGA GAC CAA GAC ACC TTG AAG GGC CTG ATG TAC GCA CTC AAG CAC 1176 
Asn Gly Asp Gin Asp Thr Leu Lys Gly Leu Met Tyr Ala Leu Lys His 
340 345 350 

TTG AAA GCA TAC CAC TTT CCC AAA ACC GTC ACC CAC AGT CTG AGG AAG 122 4 

Leu Lys Ala Tyr His Phe Pro Lys Thr Val Thr His Ser Leu Arg Lys 
355 360 365 



(202) #ft¥ 1 1 - 5 0 3 6 1 6 

ACC ATC AGG TTC TTG CAC AGC TTC ACC ATG TAC CGA TTG TAT CAG AAA 1272 
Thr lie Arg Phe Leu His Ser Phe Thr Met Tyr Arg Leu Tyr Gin Lys 
370 375 380 

CTC TTT CTA GAA ATG ATA GGG AAT CAG GTT CAA TCA GTG AAG ATA AGC 1320 
Leu Phe Leu Glu Met He Gly Asn Gin Val Gin Ser Val Lys He Ser 

385 390 395 

TGC TTA TAGTTAGGAA TGGTCACTGG GCTGTTTCTT CAGGATGGGC CAACACTGAT 137 6 

Cys Leu 

400 

GGAGCAGATG GCTGCTTCTC CGGCTCTTGA AATGGCAGTT GATTCCTTTC TCATCAGTTG 1436 

GTGGGAATGA AGATCCTCCA GCCCAACACA CACACTGGGG AGTCTGAGTC AGGAGAGTGA 1496 

GGCAGGCTAT TTGATAATTG TGCAAAGCTG CCAGGTGTAC ACC TAGAAAG 1CAAGCACCC 1556 

TGAGAAAGAG GATATTTTTA TAACCTCAAA CATAGGCCCT TTCCTTCCTC TCCTTATGGA 1616 

TGAGTACTCA GAAGGCTTCT ACTATCTTCT GTGTCATCCC TAGATGAAGG CCTCTTTTAT 167 6 

TTATTTTTTT ATTCTTTTTT TCGGAGCTGG GGACCGAACC CAGGGCCTTG CGCTTGCGAG 173 6 

GC AAGTGCTC TACCACTGAG CTAAATCTCC AACCCCTGAA GGCCTCTTTC TTTCTGCCTC 17 9 6 

TGATAGTCTA TGACATTCTT TTTTCTACAA TTCGTATCAG GTGCACGAGC CTTATCCCAT 185 6 

TTGTAGGTTT CTAGGCAAGT TGACCGTTAG CTATTTTTCC CTCTGAAGAT TTGATTCGAG 1916 

TTGCAGACTT GGCTAGACAA GCAGGGGTAG GTTATGGTAG TTTATTTAAC AGACTGCCAC 197 6 

C AGG AG T C C A GTGTTTCTTG TTCCTCTGTA GTTGTACCTA AGC TG AC T C C AAGTACATTT 203 6 

AGTATGAAAA ATAATCAACA AATTTTATTC CTTCTATCAA CAITGGCTAG CTTTGTTTCA 20 9 6 

GGG CAC T AAA AGAAACTACT ATATGGAGAA AGAATTGATA TTGCCCCCAA CGTTCAACAA 215 6 

CCCAATAGTT TATCCAGCTG TCATGCCTGG TTCAGTGTCT AC TG ACT ATG CGCCCTCTTA 2216 

TTACTGCATG CAGTAATTCA ACTGGAAATA GTAATAATAA TAATAGAAAT AAAATC T AG A 227 6 

CTCCATTGGA TCTCTCTGAA TATGGGAATA TCTAACTTAA GAAGCTTTGA GATTTCAGTT 23 3 6 

GTGTTAAAGG CTTTTATTAA AAAGCTGATG CTCTTCTGTA AAAGTTACTA AT AT ATCTGT 23 9 6 

AAGACTATTA C AG TAT TGC T ATTTATATCC ATCCAG 2 4 32 
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Met A3n Lya Trp Leu Cys Cys Ala Leu Leu Val Phe Leu Asp lie lie 
15 10 15 

Glu Trp Thr Thr Gin Giu Thr Phe Pro Pro Lys Tyr Leu His Tyr Asp 

20 25 30 

Pro Glu Thr Gly Arg Gin Leu Leu Cys Asp Lys Cys Ala Pro Gly Thr 
35 40 45 

Tyr Leu Lys Gin His Cys Thr Val Arg Arg Lys Thr Leu Cys val Pro 

50 55 60 

Cys Pro Asp Tyr Ser Tyr Thr Asp Ser Trp His The Ser Asp Glu Cys 
65 70 75 80 

Val Tyr Cys Ser Pro Val Cys Lys Glu Leu Gin Thr Val Lys Gin Glu 
85 90 95 

Cys Asn Arg Thr His Asn Arg Val Cys Glu Cys Glu Glu Gly Arg Tyr 
100 105 110 

Leu Glu Leu Glu Phe Cys Leu Lys His Arg Ser Cys Pro Pro Gly Leu 
115 120 125 

Gly Val Leu Gin Ala Gly Thr Pro Glu Arg Asn Thr Val Cys Lys Arg 
130 135 140 

Cys Pro Asp Gly Phe Phe Ser Gly Glu Thr Ser Ser Lys Ala Pro Cys 
145 150 155 160 



Arg Lys His Thr Asn Cys Ser Ser Leu Gly Leu Leu Leu lie Gin Lys 
165 170 175 
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Gly Asn Ala Thr His Asp Asn Val Cys Ser Gly Asn Arg Glu Ala Thr 
ISO 185 190 

Gin Asn Cys Gly lie Asp Val Thr Leu Cys Glu Glu Ala Phe Phe Arg 
195 200 205 

Phe Ala Val Pro Thr Lys lie He Pro Asn Trp Leu Ser Val Leu Val 

210 215 220 

Asp Ser Leu Pro Gly Thr Lys Val Asn Ala Glu Ser Val Glu Arg tie 
225 230 235 240 

Lys Arg Arg His Ser Ser Gin Glu Gin Thr Phe Gin Leu Leu Lys Leu 
245 250 255 

Trp Lys His Gin Asn Arg Asp Gin Glu Met Val Lys Lys He lie Gin 
260 265 ~ 270 

Asp lie Asp Leu Cys Glu Ser Ser Val Gin Arg His He Gly His Ala 
275 280 285 

Asn Leu Thr Thr Glu Gin Leu Arg lie Leu Met Glu Ser Leu Pro Gly 

290 295 300 



Lys Lys lie Ser 
305 

Pro Ser Glu Gin 



Gly Asp Gin Asp 
340 

Lys Ala Tyr His 
355 

lie Arg Phe Leu 
370 

Phe Leu Glu Met 
385 



Pro Asp Glu tie 
310 

Leu Leu Lys Leu 
325 

Thr Leu Lys Gly 



Phe Pro Lys Thr 
360 

Hi3 Ser Phe Thr 
375 

lie Gly Asn Gin 

390 



Glu Arg Thr Arg 
315 

Leu Ser Leu Tcp 

330 

Leu Met Tyr Ala 
345 

Val Thr His Ser 



Mec Tyr Arg Leu 
380 

Val Gin Ser Val 

395 



Lys Thr Cys Lys 
320 

Arg He Lys Asn 
335 

Leu Lys Hia Leu 
350 

Leu Arg Lys Thr 
365 

Tyr Gin Lys Leu 



Lys He Ser Cys 

400 



Leu 
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CCTTATATAA ACGTCATGAT TGCCTGGGCT GC A GAG AC GC ACCTAGCACT GACCCAGCGG €0 

CTGCCTCCTG AGGTTTCCCG AGGACCACA ATG AAC AAG TGG CTG TGC TGC GCA 113 

Met Asn Lys Trp Leu Cya Cys Ala 
1 5 



CTC CTG GTG CTC CTG GAC ATC ATT GAA TGG ACA ACC CAG GAA ACC CTT 161 

Leu Leu Val Leu Leu Asp lie lie Glu Trp Thr Thr Gin Glu Thr Leu 
10 15 20 

CCT CCA AAG TAC TTG CAT TAT GAC CCA GAA ACT GGT CAT CAG CTC CTG 209 

Pro Pro Lys Tyr Leu His Tyr Asp Pro Glu Thr Gly His Gin Leu Leu 
25 30 35 40 

TGT GAC AAA TGT GCT CCT GGC ACC TAC CTA AAA CAG CAC TGC ACA GTG 2 57 

Cys Asp Lys Cy3 Ala Pro Gly Thr Tyr Leu Lys Gin His Cys Thr Val 
45 50 55 



AGG AGG AAG ACA TTG TGT GTC CCT TGC CCT GAC CAC TCT TAT ACG GAC 
Arg Arg Lys Thr Leu Cys Val Pro Cys Pro Asp His Ser Tyr Thr Asp 
60 65 70 



305 
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AGC TGG CAC ACC AGT GAT GAG TGT GTG TAT TGC AGC CCA GTG TGC AA<3 35 3 

Ser Trp His Thr Sec Asp Glu Cys VaL Tyr Cys Ser Pro Val Cy3 Lys 
75 BO 85 

GAA CTG CAG TCC GTG AAG CAG GAG TGC AAC CGC ACC CAC AAC CGA GTG 401 
Glu Leu Gin Ser Val Lys Gin Glu Cys Asn Arg Thr His Asn Arg Val 
90 95 100 

TGT GAG TGT GAG GAA GGG CGT TAC CTG GAG ATC GAA TTC TGC TTG AAG 4 49 

Cy3 Glu Cys Glu Glu Gly Arg Tyr Leu Glu lie Glu Phe Cys Leu Lys 
105 110 115 120 

CAC CGG AGC TGT CCC CCG GGC TCC GGC GTG GTG CAA GCT GGA ACC CCA 4 97 

His Arg Ser Cys Pro Pro Gly Ser Gly Val Val Gin Ala Gly Thr Pro 
125 130 135 

GAG CGA AAC ACA GTT TGC AAA AAA TGT CCA GAT GGG TTC TTC TCA GGT 54 5 

Glu Arg Asn Thr Val Cys Ly3 Ly3 Cys Pro Asp Gly Phe Phe Ser Gly 
140 145 150 

GAG ACT TCA TCG AAA GCA CCC TGT ATA AAA CAC ACG AAC TGC AGC ACA 593 
Glu Thr Ser Ser Lys Ala Pro Cys He Lys His Thr Asn Cys Ser Thr 
155 160 165 

TTT GGC CTC CTG CTA ATT CAG AAA GGA AAT GCA ACA CAT GAC AAC GTG 641 
Phe Gly Leu Leu Leu He Gin Lys Gly Asn Ala Thr His Asp Asn Val 
170 175 18Q 

TGT TCC GGA AAC AG A GAA GCC ACG CAA AAG TGT GGA ATA GAT GTC ACC 68 9 

Cys Ser Gly Asn Arg Glu Ala Thr Gin Lys Cys Gly He Asp Val Thr 
185 190 195 200 

CTG TGT GAA GAG GCC TTC TTC AGG TTT GCT GTT CCT ACC AAG ATT ATA 7 37 

Leu Cys Glu Glu Ala Phe Phe Arg Phe Ala Val Pro Thr Lys He He 
205 210 215 

CCA AAT TGG CTG AGT GTT TTG GTG GAC AGT TTG CCT GGG ACC AAA GTG 7 85 

Pro Asn Trp Leu Ser Val Leu Val Asp Ser Leu Pro Gly Thr Lys Val 
220 225 230 

AAT GCC GAG AGT GTA GAG AGG ATA AAA CGG AG A CAC AGC TCA CAA GAG 8 33 

Asn Ala Glu Ser Val Glu Arg He Lya Arg Arg His Ser Ser Gin Glu 
235 240 245 

CAA ACC TTC CAG CTG CTG AAG CTG TGG AAA CAT CAA AAC AGA GAC CAG 631 
Gin Thr Phe Gin Leu Leu Lys Leu Trp Lys His Gin Asn Arg Asp Gin 

250 255 260 

GAA ATG GTG AAG AAG ATC ATC CAA GAC ATT GAC CTC TGT GAA AGC AGC 92 9 

Glu Met Val Lys Lys He He Gin Asp He Asp Leu Cys Glu Ser Ser 
265 270 275 280 

GTG CAG CGG CAT CTC GGC CAC TCG AAC CTC ACC ACA GAG CAG CTT CTT 977 
Val Gin Arg His Leu Gly His Ser Asn Leu Thr Thr Glu Gin Leu Leu 
285 290 295 
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GCC TTG ATG GAG AGC CTG CCT GGG AAG AAG ATC AGC CCA GAA GAG ATT 1025 

Ala Leu Met Glu Ser Leu Pro Gly Lys Lys He Ser Pro Glu Glu lie 
300 305 310 

GAG AGA ACG AGA AAG ACC TGC AAA TCG AGC GAG CAG CTC CTG AAG CTA L07 3 

Glu Arg Thr Arg Lys Thr Cys Lys Ser Ser Glu Gin Leu Leu Lys Leu 
315 320 325 

CTC AGT TTA TGG AGG ATC AAA AAT GGT GAC CAA GAC ACC TTG AAG GGC 1121 

Leu Ser Leu Trp Arg lie Lyg Asn Gly Asp Gin Asp Thr Leu Lys Gly 
330 335 340 

CTG ATG TAT GCC CTC AAG CAC TTG AAA ACA TCC CAC TTT CCC AAA ACT 1169 

Leu Met Tyr Ala Leu Lys His Leu Lys Thr Ser His Phe Pro Ly3 Thr 

345 350 355 360 

GTC ACC CAC AGT CTG AGG AAG ACC ATG AGG TTC CTG CAC AGC TTC ACA 1217 

Val Thr His Ser Leu Arg Lys Thr Met Arg Phe Leu His Ser Phe Thr 
365 370 375 

ATG TAC AGA CTG TAT CAG AAG CTC TTT TTA GAA ATG ATA GGG AAT CAG 1265 

Met Tyr Arg Leu Tyr Gin Lys Leu Phe Leu Glu Met lie Gly Asn Gin 

380 385 390 

GTT CAA TCC GTG AAA ATA AGC TGC TTA T AAC T AGG AA TGGTCACTGG 13 12 

Val Gin Ser Val Lys lie Ser Cys Leu 
395 400 

GCTGTTTCTT CA 132 4 
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Met Agn Lys Trp Leu Cys Cys Ala Leu Leu Val Leu Leu Asp II© lie 
15 10 15 

Glu Trp Thr Thr Gin Glu Thr Leu Pro Pro Lys Tyr Leu His Tyr Asp 

20 25 30 

Pro Glu Thr Gly His Gin Leu Leu Cys Asp Lys Cys Ala Pro Gly Thr 
35 40 ^ 45 

Tyr Leu Lys Gin His Cys Thr Val Arg Arg Lys Thr Leu Cys Val Pro 
50 55 * 60 

Cys Pro Asp His Ser Tyr Thr Asp Ser Trp His Thr Ser Asp Glu Cys 
65 70 75 80 

val Tyr Cys Ser Pro Val Cys Lys Glu Leu Gin Ser Val Lys Gin Glu 
85 90 95 



Cys Asn Arg Thr His Asn Arg Val 
100 

Leu Glu lie Glu Phe Cys Leu Lys 

115 120 

Gly Val Val Gin Ala Gly Thr Pro 
130 135 

Cys Pro Asp Gly Phe Phe Ser Gly 
145 150 



Cys Glu Cys Glu Glu Gly Arg Tyr 
105 110 

His Arg Ser Cys Pro Pro Gly Ser 
125 

Glu Arg Asn Thr Val Cys Lys Lys 
140 

Glu Thr Ser Ser Lys Ala Pro Cys 
155 160 



lie Lys His Thr Asn Cy3 Ser Thr Phe Gly Leu Leu Leu lie Gin Lys 

165 170 175 

Gly Asn Ala Thr His Asp Asn Val Cys Ser Gly Asn Arg Glu Ala Thr 

180 185 190 



Gin Lys Cys Gly He A3p Val Thr Leu Cys Glu Glu Ala Phe Phe Arg 

195 200 205 
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Phe Ala Val Pro Thr Lys He He Pro Asn Trp Leu Ser Val Leu Val 
210 215 220 

Asp Ser Leu Pro Gly Thr Lys Val Asn Ala Glu Ser Val Glu Arg He 
225 230 235 240 

Lys Arg Arg His Ser Ser Gin Glu Gin Thr Phe Gin Leu Leu Lys Leu 
245 250 255 

Trp Lys His Gin A3n Arg Asp Gin Glu Met Val Lys Lys He He Gin 
260 265 270 

Asp He Asp Leu Cys Glu Ser Ser Val Gin Arg His Leu Gly His Ser 
275 280 285 

Asn Leu Thr Thr Glu Gin Leu Leu Ala Leu Met Glu Ser Leu Pro Gly 
290 2&5 300 

Lys Lys He Ser Pro Glu Glu He Glu Arg Thr Arg Lys Thr Cys Lys 
305 310 315 ~ S 320 

Ser Ser Glu Gin Leu Leu Lys Leu Leu Ser Leu Trp Arg lie Lys Asn 
325 330 335 

Gly Asp Gin Asp Thr Leu Lys Gly Leu Met Tyr Ala Leu Lys His Leu 
34 ° 345 350 

Lys Thr Ser His Phe Pro Lys Thr Val Thr His Ser Leu Arg Lys Thr 
355 360 365 

Met Arg Phe Leu His Ser Phe Thr Met Tyr Arg Leu Tyr Gin Lys Leu 
370 375 380 

Phe Leu Glu Met He Gly Asn Gin Val Gin Ser Val Lys He Ser Cys 
385 390 395 40Q 

Leu 
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GTATATATAA CGTGATGAGC GTACGGGTGC GGAGACGCAC CGGAGCGCTC GCCCAGCCGC 60 

CGCTCCAAGC CCCTGAGGTT TCCGGGGACC ACA ATG AAC AAG TTG CTG TGC TGC 114 

Met Asn Lys Leu Leu Cys Cys 
1 5 

GCG CTC GTG TTT CTG GAC ATC TCC ATT AAG TGG ACC ACC CAG GAA ACG 162 
Ala Leu Val Phe Leu Asp lie Ser lie Lys Trp Thr Thr Gin Glu Thr 

10 15 20 

TTT OCT CCA AAG TAC CTT CAT TAT GAC GAA GAA ACC TCT CAT CAG CTG 210 
Phe Pro Pro Lys Tyr Leu His Tyr Asp Glu Glu Thr Ser His Gin Leu 
25 30 35 

TTG TGT GAC AAA TGT CCT CCT GGT ACC TAC CTA AAA CAA CAC TGT ACA 2 58 

Leu Cys Asp Lys Cys Pro Pro Gly Thr Tyr Leu Lys Gin His Cys Thr 
4< > 45 50 * 5b 

GCA AAG TGG AAG ACC GTG TGC GCC CCT TGC CCT GAC CAC TAC TAC ACA 30 6 

Ala Lys Trp Lys Thr Val Cys Ala Pro Cys Pro Asp His Tyr Tyr Thr 
60 65 1 70 

GAC AGC TGG CAC ACC AGT GAC GAG TGT CTA TAC TGC AGC CCC GTG TGC 35 4 

Asp Ser Trp His Thr Ser Asp Glu Cys Leu Tyr Cys Ser Pro Val Cys 
75 80 J 95 

AAG GAG CTG CAG TAC GTC AAG CAG GAG TGC AAT CGC ACC CAC AAC CGC 40 2 

Lys Glu Leu Gin Tyr Val Lys Gin Glu Cys Asn Arg Thr His Asn Arg 
90 9 5 100 

GTG TGC GAA TGC AAG GAA GGG CGC TAC CTT GAG ATA GAG TTC TGC TTG 4 50 

Val Cys Glu Cys Lys Glu Gly Arg Tyr Leu Glu lie Glu Phe Cys Leu 
105 HQ 115 
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AAA CAT AGG AGC TGC CCT CCT GGA TTT 
Lys His Arg Ser Cys Pro Pro Gly Phe 
120 125 

CCA GAG CGA AAT ACA GTT TGC AAA AGA 
Pro Glu Arg Asn Thr Val Cy3 Lys Arg 
140 

AAT GAG ACG TCA TCT AAA GCA CCC TGT 
Asn Glu Thr ser Ser Lys Ala Pro Cys 
155 160 

GTC TTT GGT CTC CTG CTA ACT CAG AAA 
Val Phe Gly Leu Leu Leu Thr Gin Lys 
170 175 



GGA GTG GTG CAA GOT GGA ACC 498 
Gly Val Val Gin Ala Gly Thr 
130 135 

TGT CCA GAT GGG TTC TTC TCA 5 46 

Cys Pro Asp Gly Phe Phe Ser 
145 150 

AGA AAA CAC ACA AAT TGC AGT 59 4 

Arg Lys His Thr Asn Cys Ser 

165 

GGA AAT GCA ACA CAC GAC AAC 6 42 

Gly Asn Ala Thr His Asp Asn 
180 



ATA TGT TCC GGA AAC AGT GAA TCA ACT CAA AAA TGT GGA ATA GAT GTT 
He Cys Ser Gly Asn Ser Glu Ser Thr Gin Lys Cys Gly lie Asp Val 
165 190 195 



690 



ACC CTG TGT GAG GAG GCA TTC TTC AGG TTT GCT GTT CCT ACA AAG TTT 7 38 

Thr Leu Cys Glu Glu Ala Phe Phe Arg Phe Ala Val Pro Thr Lys Phe 
20 ° 205 210 215 

ACG CCT AAC TGG CTT AGT GTC TTG GTA GAC AAT TTG CCT GGC ACC AAA 78 6 

Thr Pro Asn Trp Leu Ser Val Leu Val Asp Asn Leu Pro Gly Thr Lys 
220 225 230 

GTA AAC GCA GAG AGT GTA GAG AGG ATA AAA CGG CAA CAC AGC TCA CAA 8 34 

Val Asn Ala Glu Ser Val Glu Arg He Lys Arg Gin His Ser Ser Gin 
235 240 245 

GAA CAG ACT TTC CAG CTG CTG AAG TTA TGG AAA CAT CAA AAC AAA GCC 8 82 

Glu Gin Thr Phe Gin Leu Leu Lys Leu Trp Lys His Gin Asn Lys Ala 
250 255 260 

CAA GAT ATA GTC AAG AAG ATC ATC CAA GAT ATT GAC CTC TGT GAA AAC 930 
Gin Asp He Val Lys Lys lie He Gin Asp He Asp Leu Cys Glu Asn 
265 270 275 

AGC GTG CAG CGG CAC ATT GGA CAT GCT AAC CTC ACC TTC GAG CAG CTT 97 8 

Ser Val Gin Arg His lie Gly His Ala Asn Leu Thr Phe Glu Gin Leu 
280 285 290 295 

CGT AGC TTG ATG GAA AGC TTA CCG GGA AAG AAA GTG GGA GCA GAA GAC 102 6 

Arg Ser Leu Met Glu Ser Leu Pro Gly Lys Lys Val Gly Ala Glu Asp 
300 305 310 

ATT GAA AAA ACA ATA AAG GCA TGC AAA CCC AGT GAC CAG ATC CTG AAG 107 4 

lie Glu Lys Thr lie Lys Ala Cys Lys Pro Ser Asp Gin He Leu Lys 
315 320 325 

CTG CTC AGT TTG TGG CGA ATA AAA AAT GGC GAC CAA GAC ACC TTG AAG 1122 
Leu Leu Ser Leu Trp Arg He Lys Asn Gly Asp Gin Asp Thr Leu Lys 
330 335 340 
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GGC CIA ATG CAC GCA CTA AAG CAC TCA AAG ACG TAG CAC TTT CCC AAA LI 7 0 

Gly Leu Met His Ala Leu Lys His Ser Lys Thr Tyr His Phe Pro Lys 
345 350 355 

ACT GTC ACT CAG AGT CTA AAG AAG ACC ATC AGG TTC CTT CAC AGC TTC 1218 
Thr Val Thr Gin Ser Leu Lys Lys Thr lie Arg Phe Leu His Ser Phe 
360 365 370 3 75 

AC A ATG TAG AAA TTG TAT CAG AAG TTA TTT TTA GAA ATG ATA GGT AAC L2 6 6 

Thr Met Tyr Lys Leu Tyr Gin Lys Leu Phe Leu Glu Met lie Gly Asn 
380 385 390 

CAG GTC CAA TCA GTA AAA ATA AGC TGC TTA T AAC T GG AAA TGGCCATTGA 1316 
Gin Val Gin Ser Val Lys lie Ser Cys Leu 
395 400 

GCTGTTTCCT CACAATTGGC GAGATCCCAT GGATGATAA 1355 
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Met A3n Lys Leu Leu Cys Cys Ala Leu Val Phe Leu Asp lie Ser lie 
1 5 LO 15 

Lys Trp Thr Thr Gin Glu Thr Phe Pro Pro Lys Tyr Leu His Tyr Asp 
20 25 30 
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Glu Glu Thr Ser His Gin Leu Leu Cys Asp Lys Cys Pro Pro Gly Thr 
35 40 45 

Tyr Leu Lys Gin His Cys Thr Ala Lys Trp Lys Thr Val Cys Ala Pro 
SO 55 60 

Cys Pro Asp His Tyr Tyr Thr Asp Ser Trp His Thr Ser Asp Glu Cys 

65 70 75 80 

Leu Tyr Cys Ser Pro Val Cys Lys Glu Leu Gin Tyr Val Lys Gin Glu 
85 90 ^ " 95 

Cys Asn Arg Thr His Asn Arg val Cys Glu Cys Lys Glu GLy Arg Tyr 
100 105 " 110 

Leu Glu lie Glu Phe Cys Leu Lys His Arg Ser Cys Pro Pro Gly Phe 
115 120 125 

Gly Val Val Gin Ala Gly Thr Pro Glu Arg Asn Thr Val Cys Lys Arg 
130 135 140 

Cys Pro Asp Gly Phe Phe Ser Asn Glu Thr Ser Ser Lys Ala Pro Cys 
145 150 155 160 

Arg Lys His Thr Asn Cys Ser Val Phe Gly Leu Leu Leu Thr Gin Lys 
165 170 175 

Gly Asn Ala Thr His Asp Asn He Cys Ser Gly Asn Ser Glu Ser Thr 
180 185 190 

Gin Lys Cys Gly He Asp Val Thr Leu Cys Glu Glu Ala Phe Phe Arg 
195 200 205 

Phe Ala Val Pro Thr Lys Phe Thr Pro Asn Trp Leu Ser val Leu Val 
210 215 220 

Asp Asn Leu Pro Gly Thr Lys Val Asn Ala Glu Ser Val Glu Arg He 
225 230 235 240 

Lys Arg Gin His Ser Ser Gin Glu Gin Thr Phe Gin Leu Leu Lys Leu 
2 45 250 2 55 

Trp Lys His Gin Asn Lys Ala Gin Asp He Val Lys Lys lie tie Gin 
2 60 " 2 65 270 

Asp He Asp Leu Cys Glu Asn Ser Val Gin Arg His lie Gly His Ala 
275 2S0 285 

Asn Leu Thr Phe Glu Gin Leu Arg Ser Leu Met Glu Ser Leu Pro Gly 
290 295 300 



Lys Lys Val Gly Ala Glu Asp He Glu Lys Thr lie Lys Ala Cys Lys 
305 310 315 320 
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Pro Ser Asp Gin 



Gly Asp Gin Asp 
340 

Lys Thr Tyr His 
355 

He Arg Phe Leu 
370 

Phe Leu Glu Met 
385 

Leu 



He Leu Lys Leu 
325 

Thr Leu Lys Gly 



Phe Pro Lys Thr 

360 

His Ser Phe Thr 

375 

He Gly Asn Gin 
390 



Leu Ser Leu Trp 
330 

Leu Met His Ala 

345 

Val Thr Gin Ser 



Met Tyr Lys Leu 
390 

val Gin Ser Val 
3 95 



Arg lie Lys Asn 

335 

Leu Lys His Ser 

350 

Leu Lys Lys Thr 
365 

Tyr Gin Lys Leu 



Lys lie Ser Cy3 
400 
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Cys Pro Gin Gly Lys Tyr lie His Pro Gin Asn Asn Ser He Cys Cys 

1 5 10 15 

Thr Lys Cys His Lys Gly Thr Tyr Leu Tyr Asn Asp Cys Pro Gly Pro 
20 25 30 
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Gly Gin Asp Thr Asp Cys Arg Glu Cys Glu Ser Gly Ser Phe Thr Ala 
35 40 45 

Ser Glu Asn His Leu Arg His Cys Leu Ser Cys Ser Lys Cys Arg Lys 
50 55 " 60 

Glu Met Gly Gin Val Glu lie Ser Ser Cys Thr Val Asp Arg Asp Thr 
65 70 BO 

Val Cys Gly Cys Arg Lys Asn Gin Tyr Arg His Tyr Trp Ser Glu Asn 
85 90 95 

Leu Phe Gin Cys Phe Asn Cys Ser Leu Cys Leu Asn Gly Thr val His 
100 105 110 

Leu Ser Cys Gin Glu Lys Gin Asn Thr val Cya Thr Cys Hi3 Ala Gly 
115 120 125 

Phe Phe Leu Arg Glu Asn Glu Cys Val Ser Cys 
130 135 
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CCGGCGGACA TTTATCACAC AGCAGCTGAT GAGAAGTTTC TTCATCCA 4 8 
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Met Leu Gly He Trp Thr Leu Leu Pro Leu Val Leu Thr Ser Val Ala 
15 10 15 

Arg Leu Ser Ser Lys Ser val Asn Ala Gin Val Thr Asp lie Asn Ser 
20 25 30 

Lys Gly Leu Glu Leu Arg Lys Thr Val Thr Thr Val Glu Thr Gin Asn 
35 40 45 

Leu Glu Gly Leu His His Asp Gly Gin Phe Cys His Lys Pro Cys Pro 
50 55 60 

Pro Gly Glu Arg Lys Ala Arg Asp Cy3 Thr Val Asn Gly Asp Glu Pro 

65 70 75 80 

Asp Cy3 Val Pro Cys Gin Glu Gly Lys Glu Tyr Thr Asp Ly 3 Ala His 
35 90 95 

Phe Ser Ser Lys Cys Arg Arg Cys Arg Leu Cys Asp Glu Gly His Gly 
100 105 * no 

Leu Glu Val Glu lie Asn Cys Thr Arg Thr Gin Asn Thr Lys Cys Arg 
115 120 125 

Cys Lys Pro Asn Phe Phe Cys Asn Ser Thr Val Cys Glu Hi3 Cys Asp 
130 13 5 140 

Pro Cys Thr Lys Cys Glu His Gly lie lie Lys Glu Cys Thr Leu Thr 
145 150 155 160 
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Ser Asn Thr Lys Cys Lys Glu Glu Gly Ser Arg Ser Asn Leu Gly Trp 
165 ' 170 175 

Leu Cys Leu Leu Leu Leu Pro lie Pro Leu lie Val Trp Val Lys Arg 
180 185 190 

Lys Glu Val Gin Lys Thr Cys Arg Lys His Arg Lys Glu Asn Gin Gly 
195 200 205 

Ser His Glu Ser Pro Thr Leu Asn Pro Glu Thr 
210 215 
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Met Gly Leu Ser Thr Val Pro Asp Leu Leu Leu Pro Leu val Leu Leu 

I 5 10 15 

Glu Leu Leu Val Gly lie Tyr Pro Ser Gly val He Gly Leu Val Pro 
20 25 S 30 

His Leu Gly Asp Arg Glu Lys Arg Asp Ser Val Cya Pro Gin Gly Lys 
35 40 45 

Tyr He His Pro Gin Asn Asn Ser lie Cys Cya Thr Lys Cys His Lys 
50 55 60 



Gly Thr Tyr Leu Tyr Asn Asp Cys Pro Gly Peo Gly Gin hsp Thr Asp 
65 70 75 80 
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Cys Arg Glu Cys Glu 
85 

Arg His Cys Leu Ser 
100 

Glu lie Ser Ser Cys 
115 

Lys A3n Gin Tyr Arg 
130 

Asn Cy3 Ser Leu Cys 
145 

Lys Gin Asn Thr Val 
165 



Ser Gly Ser Phe Thr Ala 

90 

Cys Ser Lys Cys Arg Lys 
105 

Thr Val Asp Arg Asp Thr 
120 

His Tyr Trp Ser Glu Asn 
135 

Leu Asn Gly Thr Val His 
150 155 

Cys Thr Cys His Ala Gly 
170 



Ser Glu Asn His Leu 
95 

Glu Met Gly Gin Val 
110 

Val Cys Gly Cys Arg 
12 5 

Leu Phe Gin Cys Phe 
140 

Leu Ser Cys Gin Glu 
160 

Phe Phe Leu Arg Glu 
175 



Asn Glu Cys Val Ser Cys Ser Asn Cys Lys Lys Ser Leu Glu Cys Thr 

180 165 190 

Lys Leu Cys Leu Pro Gin lie Glu Asn Val Lys Gly Thr Glu Asp Ser 

195 200 205 

Gly Thr Thr Val Leu Leu Pro Leu Val lie Phe Phe Gly Leu Cys Leu 

210 215 220 

Leu Ser Leu Leu Phe lie Gly Leu Met Tyr Arg Tyr Gin Arg Trp Lys 

225 230 235 240 

Ser Lys Leu Tyr Ser lie Val Cys Gly Lys Ser Thr Pro Glu Lys Glu 

245 250 255 

Gly Glu Leu Glu Gly Thr Thr Thr Lys Pro Leu Ala Pro Asn Pro Ser 

260 265 270 



Phe Ser Pro Thr Pro Gly Phe Thr 
275 280 
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Met Leu Arg Leu lie Ala Leu Leu Val Cys Val Val Tyr Val Tyr Gly 
1 5 10 15 

Asp Asp Val Pro Tyr Ser Ser Asn Gin Gly Lys Cys Gly Gly His Asp 
20 25 30 

Tyr Glu Lys Asp Gly Leu Cys Cys Ala Ser Cys His Pro Gly Phe Tyr 
35 40 45 

Ala Ser Arg Leu Cys Gly Pro Gly Ser Asn Thr Val Cys Ser Pro Cy3 
50 55 60 

Glu Asp Gly Thr Phe Thr Ala Ser Thr Asn His Ala Pro Ala Cys Val 
65 70 75 80 

Ser Cys Arg Gly Pro Cys Thr Gly His Leu Ser Glu Ser Gin Pro Cy3 
35 90 95 

Asp Arg Thr His Asp Arg Val Cys Asn Cys Ser Thr Gly Asn Tyr Cys 

100 105 110 

Leu Leu Lys Gly Gin Asn Gly Cys Arg lie Cys Ala Pro Gin Thr Lys 
115 120 125 

Cys Pro Ala Gly Tyr Gly Val Ser Gly His Thr Arg Ala Gly Asp Thr 
130 135 140 



Leu Cys Glu Lys Cya Pro Pro His Thr Tyr Ser Asp Ser Leu Ser Pro 
145 150 155 160 
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Thr Glu Arg Cys Gly Thr Ser Phe Asn Tyr He Ser Val Gly Phe Asn 
165 170 175 

Leu Tyr Pro Val Asn Glu Thr Ser Cys Thr Thr Thr Ala Gly His Asn 
180 185 190 

Glu Val He Lys Thr Lys Glu Phe Thr Val Thr Leu A3n Tyr Thr 
195 200 205 

KJ*J#^ : 1 3 1 

m n <d n m 

Un<D S ^ : 2 2 7 T 5 J @t 

m m <d m : t k > m 
me>m : - * m 
h * a v - : m m « 

IB ?'J0II : ISI 
■BWJ<Z>HB*:E?U*^: 13 1 

Met Ala Pro Val Ala Val Trp Ala Ala Leu Ala Val Gly Leu Glu Leu 
1 5 10 15 

Trp Ala Ala Ala His Ala Leu Pro Ala Gin Val Ala Phe Thr Pro Tyr 

20 25 30 

Ala Pro Glu Pro Gly Ser Thr Cys Arg Leu Arg Glu Tyr Tyr Asp Gin 
35 40 45 

Thr Ala Gin Met Cys Cys Ser Lys Cys Ser Pro Gly Gin His Ala Lys 
50 55 SO 

Val Phe Cys Thr Lys Thr Ser Asp Thr Val Cys Asp Sec Cys Glu Asp 
65 70 75 80 



Ser Thr Tyr Thr Gin Leu Trp Asn Trp Val Pro Glu Cys Leu Set Cya 
85 90 95 
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Gly Ser Arg Cys Ser Ser Asp Gin Val Glu Thr Gin Ala Cys Thr Arg 
100 105 110 

Glu Gin Asn Arg lie Cys Thr Cys Arg Pro Gly Trp Tyr Cys Ala Leu 
115 120 125 

Ser Zys Gin Glu Gly Cys Arg Leu Cys Ala Pro Leu Arg Lys Cy3 Arg 
130 135 140 

Pro Gly Phe Gly Val Ala Arg Pro Gly Thr Glu Thr Ser Asp Val Val 
14 5 150 155 160 

Cys Lys Pro Cys Ala Pro Gly Thr Phe Ser Asn Thr Thr Ser Ser Thr 

165 170 175 

Asp lie Cys Arg Pro His Gin lie Cys Asn Val Val Ala lie Pro Gly 
180 185 190 

Asn Ala Ser Arg Asp Ala Val Cys Thr Ser Thr Ser Pro Thr Arg Ser 
195 200 2 05 

Met Ala Pro Gly Ala Val His Leu Pro Gin Pro Val Ser Thr Arg Ser 
210 215 220 

Gin His Thr 
225 
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Met val Ser Leu Pro Arg Leu Cys Ala Leu Trp Gly Cys Leu Leu Thr 
15 10 15 
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Ala Val His Leu Gly Gin Cys Val Thr Cys Ser Asp Lys Gin Tyr Leu 
2 0 25 30 

His Asp Gly Gin Cys Cys Asp Leu Cys Gin Pro Gly Ser Arg Leu Thr 
35 40 45 

Ser His Cys Thr Ala Leu Glu Lys Thr Gin Cya His Pro Cys Asp Ser 

50 55 €0 

Gly Glu Phe Ser Ala Gin Trp Asn Arg Glu lie Arg Cys His Gin His 
65 70 75 80 

Arg; His Cys Glu Pro Asn Gin Gly Leu Arg Val Lys Lys Glu Gly Thr 
85 90 ' * 95 

Ala Glu Ser Asp Thr Val Cys Thr Cys Lys Glu Gly Gin His Cys Thr 
100 105 110 

Ser Lys Asp Cys Glu Ala Cys Ala Gin His Thr Pro Cys lie Pro Gly 

115 120 125 

Phe Gly Val Met Glu Met Ala Thr Glu Thr Thr Asp Thr Val Cys His 
130 135 140 

Pro Cys Pro Val Gly Phe Phe Ser Asn Gin Ser Ser Leu Phe Glu Lys 
145 150 155 160 

Cys Tyr Pro Trp Thr Ser Cys Glu Asp Lys Asn Leu Glu Val Leu Gin 
165 170 175 

Lys Gly Thr Ser Gin Thr Asn Val lie Cys Gly Leu Lys Ser Arg Met 
ISO 185 * ~ 190 

Arg Ala Leu Leu Val 
195 



fi«f f : 1 3 3 

aa pj cd w m 

SB 0J <D ft $ : 2 0 8 T i J 
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m<D&L : - * « 



h # d z? - : mmvt 



(223) #ft¥l 1 - 5 0 3 6 1 6 

S3 n o m m = sen 

IB n <0 SB ft : BB ?U # ^ : 13 3 

Met Asn Lys Trp Leu Cys Cys Ala Leu Leu Val Phe Leu Asp lie lie 

1 5 10 15 

Glu Trp Thr Thr Gin Glu Thr Phe Pro Pro Lys Tyr Leu His Tyr Asp 

20 2 5 30 

Pro Glu Thr Gly Arg Gin Leu Leu Cy3 Asp Lys Cys Ala Pro Gly Thr 
35 40 45 

Tyr Leu Lys Gin His Cya Thr Val Arg Arg Lys Thr Leu Cys Val Pro 
50 55 60 

Cya Pro Asp Tyr Ser Tyr Thr Asp Ser Trp His Thr Ser Asp Glu Cys 
€5 70 75 80 

Val Tyr Cy3 Ser Pro Val Cys Lys Glu Leu Gin Thr Val Lys Gin Glu 
85 90 95 

Cys Asn Arg Thr His Asn Arg Val Cys Glu Cys Glu Glu Gly Arg Tyr 

105 uo 

Leu Glu Leu Glu Phe Cys Leu Lys His Arg Ser Cys Pro Pro Gly Leu 
115 120 125 

Gly Val Leu Gin Ala Gly Thr Pro Glu Arg Asn Thr Val Cys Lys Arg 
130 135 140 

Cys Pro Asp Gly Phe Phe Ser Gly Glu Thr Ser Ser Lys Ala Pro Cys 
145 150 155 " 160 

Arg Lys His Thr Asn Cys Ser Ser Leu Gly Leu Leu Leu He Gin Lys 
165 170 175 

Gly Asn Ala Thr Hi3 Asp Asn Val Cys Ser Gly Asn Arg Glu Ala Thr 

180 185 190 

Gin Asn Cys Gly lie Asp Val Thr Leu Cys Glu Glu Ala Phe Phe Arg 
195 200 205 
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Met Gly Ala Gly Ala Thr Gly Arg Ala Met Asp Gly Pro Arg Leu Leu 
1 5 10 15 

Leu Leu Leu Leu Leu Gly Val Ser Leu Gly Gly Ala Lya Glu Ala Cys 

20 25 30 

Pro Thr Gly Leu Tyr Thr His Ser Gly Glu Cys Cys Lya Ala Cya Asn 
35 40 45 

Leu Gly Glu Gly Val Ala Gin Pro Cys Gly Ala Aan Gin Thr Val Cya 
50 55 60 

Glu Pro Cys Leu Asp Ser Val Thr Phe Ser Asp Val Val Ser Ala Thr 
65 ™ 75 so 

Glu Pro Cys Lya Pro Cya Thr Glu Cya Val Gly Leu Gin Ser Met Ser 
85 90 95 

Ala Pro Cya Val Glu Ala Asp Aap Ala Val Cya Arg Cya Ala Tyr Gly 
100 105 no 

Tyr Tyr Gin Aap Glu Thr Thr Gly Arg Cys Glu Ala Cya Arg Val Cya 
115 120 125 

Glu Ala Gly Ser Gly Leu Val Phe Ser Cys Gin Asp Lys Gin Aan Thr 
130 13 5 140 

Val Cya Glu Glu Cys Pro Asp Gly Thr Tyr Ser Asp Glu Ala Asn His 
145 150 155 " 160 

Val Aap Pro Cys Leu Pro Cys Thr Val Cys Glu Asp Thr Glu Arg Gin 
165 170 175 
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Leu Arg Glu Cys Thr Arg Trp Ala Asp Ala Glu Cys Glu Glu He Pro 
L80 185 190 

Gly Arg Trp He Thr Arg Ser Thr Pro Pro Glu Gly Ser Asp Sec Thr 
195 200 205 

Ala Pro Ser Thr Gin Glu Pro Glu Ala Pro Pro Glu Gin Asp Leu lie 
210 215 220 



se m * 



1 3 5 



n <D «r ffi. 
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m m <d m : t 5: j 
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Met Tyr Val Trp Val Gin Gin Pro Thr Ala Phe Leu Leu Leu Gly Leu 
15 ID 15 

Ser Leu Gly Val Thr Val Lys Leu Asn Cys Val Lya Aap Thr Tyr Pro 

20 25 30 

Ser Gly His Lys Cys Cys Arg Glu Cys Gin Pro Gly His Gly Met Val 
35 40 45 

Ser Arg Cys Asp His Thr Arg Asp Thr Val Cys His Pro Cys Glu Pro 

50 55 6q 



Gly Phe Tyr A 3 n Glu Ala Val Asn Tyr Asp Thr Cys Lys Gin Cys Thr 

65 70 75 " 80 

Gin Cys Asn His Arg Ser Gly Ser Glu Leu Lys Gin Asn Cya Thr Pro 
85 90 " 95 
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Thr Glu Asp Thr Val Cys Gin Cys Arg Pro Gly Thr Gin Pro Arg Gin 
100 105 " 110 

Asp Ser Ser His Lys Leu Gly Val Asp Cys Val Pro Cys Pro Pro Gly 
115 120 125 

His Phe Ser Pro Gly Ser Asa Gin Ala Cys Lys Pro Trp Thr Asn Cys 
130 135 140 

Thr Leu Ser Gly Lys Gin He Arg His Pro Ala Ser Asn Ser Leu Asp 
145 150 155 160 

Thr Val Cys Glu Asp Arg Ser Leu Leu Ala Thr Leu Leu Trp Glu Thr 
165 170 175 

Gin Arg Thr Thr Phe Arg Pro Thr Thr Val Pro Ser Thr Thr Val Trp 
180 185 190 

Pro Arg Thr Ser Gin Leu Pro Ser Thr Pro Thr Leu val 
195 200 205 



EJ»J#* : 1 3 6 

is n <d «p m 
m m <d & * : i 9 i t ^ j m 
ia n <d m : T K J w 

hifnj; - : ft £S t£ 

la m (D JB m = aa m # ^ : i 3 6 

Met Gly Asn Asn Cys Tyr Asn Val Val Val He Val Leu Leu Leu Val 

15 10 15 

Gly Cys Glu Lys Val Gly Ala Val Gin Asn Ser Cys Asp Asn Cys Gin 
2 0 25 3 0 

Pro Gly Thr Phe Cys Arg Lys Tyr Asn Pro Val Cys Lys Ser Cys Pro 
35 40 1 45 
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Pro Ser Thr Phe Ser Ser lie Gly Gly Gin Pro Asn Cyz Asn lie Cys 
50 55 60 

Arg Val Cys Ala Gly Tyr Phe Arg Phe Lys Ly3 Phe Cys 5er Ser Thr 
65 70 75 80 

Hi3 Asn Ala Glu Cys Glu Cys lie Glu Gly Phe His Cys Leu Gly Pro 
85 90 95 

Gin Cys Thr Arg Cys Glu Lys Asp Cys Arg Pro Gly Gin Glu Leu Thr 
100 105 110 

Lys Gin Gly Cys Lys Thr Cys Ser Leu Gly Thr Phe Asn Asp Gin Asn 

115 120 125 

Gly Thr Gly Val Cys Arg Pro Trp Thr Asn Cys Ser Leu Asp Gly Arg 
130 135 140 

Ser Val Leu Lys Thr Gly Thr Thr Glu Lys Asp Val Vai Cys Gly Pro 
145 150 155 160 

Pro Val Val Ser Phe Ser Pro Ser Thr Thr lie Ser Vai Thr Pro Glu 
165 170 175 

Gly Gly Pro Gly Gly His Ser Leu Gin val Leu Thr Leu Phe Leu 
180 185 190 



E ?y # ^ : 1 3 7 

ia n cd w m 

E«©a : mm 
m & » : - * m 
h * d y - : m m <k 

IS m (O ffi m : c D N A 

m n 0 §a m : k n s n : 137 

TATGGATGAA GAAACTTCTC ATCAGCTGCT GTGTGATAAA TGTCCGCCGG GT AC 
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S?U#f : 1 3 8 



fiW^fi* : 3 8 0 7 i;8 



e ?y © s : r 5 ^ ifi 



ss<z>» : 



b * n y « : e « 



BH fll © a « : 



ifi n cry IB « : 12 # ^ 

Glu Thr Leu Pro Pro 
1 5 

Gin Leu Leu Cy3 Asp 
20 

Cy3 Thr Val Arg Arg 
35 

Tyr Thr Asp Ser Trp 
50 

Val Cys Lys Glu Leu 
65 

Asn Arg Val Cys Glu 

85 

Cys Leu Lys His Arg 
100 

Gly Thr Pro Glu Arg 
115 

Phe Sei Gly Glu Thr 
130 



: 1 3 8 



Lys Tyr Leu His Tyr 
10 

Lys Cys Ala Pro Gly 

25 

Lys Thr Leu Cys Val 
4 0 

His Thr Ser Asp Glu 
55 

Gin Ser Val Lys Gin 

70 

Cy3 Glu Glu Gly Arg 
90 

Ser Cys Pro Pro Gly 
105 

Asn Thr Val Cys Lys 
120 

Ser Ser Lys Ala Pro 
135 



Asp Pro Glu Thr Gly His 
15 

Thr Tyr Leu Lys Gin His 
30 

Pro Cys Pro Asp His Ser 
45 

Cys Val Tyr Cys Ser Pro 
60 

Glu Cys Asn Arg Thr His 
75 80 

Tyr Leu Glu lie Glu Phe 
95 

Ser Gly val Val Gin Ala 

110 

Lys Cys Pro Asp Gly Phe 
125 

Cys lie Lys His Thr Asn 
140 



Cys Ser Thr Phe Gly Leu Leu Leu He Gin Lys Gly Asn Ala Thr His 
145 150 155 160 
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A3P Asn Val Cys Ser Gly Asn Arg Glu Aia Thr Gin Lys Cys Gly He 
165 170 175 

Asp Val Thr Leu Cys Glu Glu Ala Phe Phe Arg Phe Ala Val Pro Thr 

180 185 190 

Lys He He Pro Asn Trp Leu Ser val Leu Val Asp Ser Leu Pro Gly 
195 200 205 

Thr Lys Val Asn Ala Glu Ser Val Glu Arg He Ly 3 Arg Arg His Ser 
210 215 ^ 220 

Ser Gin Glu Gin Thr Phe Gin Leu Leu Lys Leu Trp Lys His Gin Asn 
225 230 235 240 

Arg Asp Gin Glu Met Val Lys Lys He He Gin Asp He Asp Leu Cys 
245 250 255 

Glu Ser Ser Val Gin Arg His Leu Gly His Ser Asn Leu Thr Thr Glu 
260 265 270 

Gin Leu Leu Ala Leu Met Glu Ser Leu Pro Gly Lys Lys He Ser Pro 
27 5 280 285 

Glu Glu He Glu Arg Thr Arg Lys Thr Cys Lys Ser Ser Glu Gin Leu 
2^0 295 300 

Leu Lys Leu Leu Ser Leu Trp Arg He Lys Asn Gly Asp Gin Asp Thr 
305 310 315 ' 32 0 

Leu Lys Gly Leu Met Tyr Ala Leu Lys His Leu Lys Thr Ser His Phe 
325 330 335 

Pro Lys Thr Val Thr His Ser Leu Arg Lys Thr Met Arg Phe Leu His 
340 345 350 

Ser Phe Thr Met Tyr Arg Leu Tyr Gin Lys Leu Phe Leu Glu Met He 
355 360 365 

Gly Asn Gin Val Gin Ser Val Lys He Ser Cys Leu 

370 375 3S0 
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Glu Thr Phe Pro Pro Lys Tyr Leu His Tyr Asp Glu Glu Thr Ser His 
15 10 15 

Gin Leu Leu Cys Asp Lys Cys Pro Pro Gly Thr Tyr Leu Lys Gin His 
20 25 30 

Cy3 Thr Ala Lys Trp Lys Thr Val Cy3 Ala Pro Cys Pro Asp His Tyr 
35 40 45 

Tyr Thr Asp Ser Trp His Thr Ser Asp Glu Cys Leu Tyr Cys Ser Pro 
50 55 60 

Val Cys Lys Glu Leu Gin Tyr Val Ly3 Gin Glu Cys Asn Arg Thr His 
€5 70 75 80 

Asn Arg Val Cys Glu Cys Lys Glu Gly Arg Tyr Leu Glu lie Glu Phe 
85 90 95 

Cys Leu Lys His Arg Ser Cys Pro Pro Gly Phe Gly Val Val Gin Ala 
100 105 110 

Gly Thr Pro Glu Arg Asn Thr Val Cys Lys Arg Cys Pro Asp Gly Phe 
115 120 125 

Phe Ser Asn Glu Thr Ser Ser Lys Ala Pro Cys Arg Lys His Thr Asn 
130 135 140 

Cys Ser Val Phe Gly Leu Leu Leu Thr Gin Lys Gly Asn Ala Thr His 
145 150 155 160 



Asp Asn lie Cys Ser Gly Asn Ser Glu Ser Thr Gin Lys Cys Gly lie 
165 170 175 
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Asp Val Thr Leu Cys Glu Glu Ala Phe Phe Arg Phe Ala Val Pro Thr 
180 185 190 

Lyg Phe Thr Pro Asn Trp Leu Ser Val Leu Val Asp A3n Leu Pro Gly 

195 200 205 

Thr Lys Val Asn Ala Glu Ser Val Glu Arg He Lys Arg- Gin His Ser 
210 215 220 

Ser Gin Glu Gin The Phe Gin Leu Leu Lys Leu Trp Lys Hi3 Gin Asn 
225 230 235 240 

Lys Ala Gin Asp He Val Lys Lys He He Gin Asp He Asp Leu Cys 
245 250 25S 



Glu Aan Ser Val Gin Arg His He Gly His Ala Asn Leu Thr Phe Glu 

260 265 270 

Gin Leu Arg Ser Leu Met Glu Ser Leu Pro Gly Lys Lys Val Gly Ala 
275 280 235 

Glu Asp He Glu Lys Thr He Lys Ala Cys Lys Pro Ser Asp Gin rie 
2 90 295 300 

Leu Lys Leu Leu Ser Leu Trp Arg He Lys Asn Gly Asp Gin Asp Thr 

305 * 310 315 320 

Leu Lys Gly Leu Met His Ala Leu Ly3 His Ser Lys Thr Tyr His Phe 
325 330 335 

Pro Lys Thr Val Thr Gin Ser Leu Ly3 Lys Thr lie Arg Phe Leu His 
340 345 350 

Ser Phe Thr Met Tyr Lys Leu Tyr Gin Lys Leu Phe Leu Glu Met He 
355 360 365 

Gly Asn Gin Val Gin Ser Val Ly3 He Ser Cys Leu 
370 375 380 
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SB m © M m : c D N A 
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TGGACCACCC AGAAGTACCT TCATTATGAC 

be m m n ■. 141 

le n <d n wl 
ih n © m £ : 3 0 m & « 

12 ?ij © ffl : ^ ^ 
«B © » : - * IH 

h*py - : mmw 

IB ?U © MM : c D N A 

BE MI © S3 ft : IE J!| * ^ : 1 4 1 

GTCATAATGA AGGTACTTCT GGGTGGTCCA 

IB m S ^ : 14 2 
BE 90 

IE fll © S * : 3 
IB ?U © M : il 



mom : -#« 
m n co @ §? : c d n a 

62 ?d O 13 « : IB n § *t : 14 2 

GGACCACCCA GCTTCATTAT GACGAAGAAA C 



IE ?'J # ^ : 14 3 
IE ?!J CD 13 & 

@E ?U co ft £ : 3 1 m&ft 

IE ?'J CD §y : ^ K 

^ cd ^ : - * IB 
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GTTTCTTCGT CATAATGAAG CTGGGTGGTC C 
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IB 81 CD IB m : 82 yij S : 14 4 

GTGGACCACC CAGGACGAAG AAACCTCTC 
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BB ?!l © W ft 
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2 9 
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CAT AATGAAG GTACTTTGCA GGAAACGTTT CC 
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CACGCAAAAG TCGGGAATAG ATGTCAC ?7 
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CACCCTGTCG GAAGAGGCCT TCTTC 
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GAAGAAGGCC TCTTCCGACA GGGTG 
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TGACCTCTCG GAAAGCAGCG TGCA 

IB ?|J S ^ : 1 5 5 
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TGCACGCTGC TTTCCGAGAG GTCA 
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CCATTCCTAG TTATAACGAG CTTATTTTCA CGG 
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CCTCTGAGCT CAAGCTTCCG AGGACCACAA TGAACAAG 
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CCTCTCTCGA GTCAGGTGAC ATCTATTCCA CACTTTTGCG TGGC 
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FIG.2A 

AUG TAG 

^ C *°" C * C " FIG.2B 

10 30 50 

ATCAAAGGCAGGGCATACTTCCTGTTGCCCAGACCTTATATAAAACGTCATGTTCGCCTG 

70 90 110 

GGCAGCAGAGAAGCACCTAGCACTGGCCCAGCGGCTGCCGCCTGAGGTTTCCAGAGGACC 

130 150 170 
AC AATG AAC AAGTGGCTGTGC TGTGC ACTCCTGGTGTTCTTGGAC ATCATTG AATGG AC A 
N K fc£ L C C A L L V E L D I I B W T 

190 210 230 

ACCCAGGAAACCTTTCCTCCAAAATACTTGCATTATGACCCAGAAACCGGACGTCAGCTC 
TO E TFPPKYLHYDPETGRQL 

250 270 290 

TTGTGTG AC AAATGTGCTCCTGGC ACC T ACCT AA AAC AGC ACTGC AC AGTCAGG AGG AAG 
LCDKCAPGTYLKQHCTVRRK 

310 330 350 

AC AC TGTGTGTCCCTTGCCCTG ACTAC TCTTAT AC AG AC AGC TGGC AC AC G AGTG ATGAA 
TLCVPCPDYSYTDSWHTSDE 

370 390 410 

TGCGTGTACTGCAGCCCCGTGTGCAAGGAACTGCAGACCGTGAAACAGGAGTGCAACCGC 

CVYCSPVCKELQTVKQECHR 

430 450 470 

ACCCACAACCGAGTGTGCGAATGTCAGGAAGGGCGCTACCTGGAGCTCGAATTCTGCTTG 
THNRVCECEEGRYLELEFCL 

490 510 530 

AAGCACCGGAGCTGTCCCCCAGGCTTGGGTGTGCTGCAGGCTGGGACCCCAGAGCGAAAC 
KHRSCPPGLGVLQAGTPERN 

550 570 590 

ACGGTTTCCAAAAGATGTCCGGATGGGTTCTTCTCAGGTGAGACGTCATCGAAAGCACCC 
TVCKRCPDGFFSGETSSKAP 

610 630 650 

TGTAGGAAACACACCAACTGCAGCTCACTTGGCCTCCTGCTAATTCAGAAAGGAAATGCA 
CRKHTMCSSLGLLLIQKGHA 

670 690 710 

ACACATGACAATGTATGTTCCGGAAACAGAGAAGCAACTCAAAATTGTGGAATAGATGTC 
THDNVCSGNREATQNCGIDV 

730 750 770 

ACCCTGTGCGAAGAGGCATTCTTCAGGTTTGCTGTGCCTACCAAGATTATACCGAATTGG 
TLCEEAFFRFAVPTKIIPNW 

790 810 830 

CTG AG TGTTC TGGTGGACAGTTTGCCTG GG ACC AAAGTGAATG CAG AG AGTGT AG AGAGG 
LSVLVDSLPGTKVNAESVER 

850 870 890 

ATAAAACGGAGACACAGCTCGCAAGAGCAAACTTTCCAGCTACTTAAGCTGTGGAAGCAT 
IKRRHSSQEQTFQLLKLWKH 

910 930 950 

CAAAACAGAGACCAGGAAATGGTGAAGAAGATCATCCAAGACATTGACCTCTGTGAAAGC 
QMRDQEMVKKIIQDIDLCES 

970 990 1010 

AGTGTGC AACGGCATATCGGCCACGCG AACCTCACCACAG AGCAGCTCCGCATCTTGATG 
SVQRHIGHAHLTTEQLRILM 
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FIG.2C 



1030 1050 1070 

GAGAGCTTGCCTGGGAAGAAGATCAGCCCAGACGAGATTGAGAGAACGAGAAAGACCTGC 
ESLPGKKISPDEIERTRKTC 

1090 1110 1130 

AAACCCAGCGAGCAGCTCCTGAAGCTACTGAGCTTGTGGAGGATCAAAAATGGAGACCAA 
KPSEQLLKLLSLWRIKNGDQ 

1150 1170 1190 

GACACCTTGAAGGGCCTGATGTACGCACTCAAGCACTTGAAAGCATACCACTTTCCCAAA 
DTLKGLMYALKHLKAYHFPK 

1210 1230 1250 

ACCGTCACCCACAGTCTGAGGAAGACCATCAGGTTCTTGCACAGCTTCACCATGTACCGA 
TVTHSLRKTIRF LHSFTMYR 

1270 1290 1310 

TTGTATCAGAAACTCTTTCTAGAAATGATAGGGAATCAGGTTCAATCAGTGAAGATAAGC 
LYQKLFLEMIGNQVQSVKIS 

1330 1350 1370 

TGCTTATAGTTAGGAATGGTCACTGGGCTGTTTCTTCAGGATGGGCCAACACTGATGGAG 
C L 

1390 1410 1430 

CAGATGGCTGCTTCTCCGGCTCTTGAAATGGCAGTTGATTCCTTTCTCATCAGTTGGTGG 

1450 1470 1490 

GAATGAAGATCCTCCAGCCCAACACACACACTGGGGAGTCTGAGTCAGGAGAGTGAGGCA 

1510 1530 1550 

GGCTATTTGATAATTGTGCAAAGCTGCCAGGTGTACACCTAGAAAGTCAAGCACCCTGAG 

1570 1590 1610 

AAAGAGGATATTTTTATAACCTCAAACATAGGCCCTTTCCTTCCTCTCCTTATGGATGAG 

1630 1650 1670 

TACTCAGAAGGCTTCTACTATCTTCTGTGTCATCCCTAGATGAAGGCCTCTTTTATTTAT 

1690 1710 1730 

TTTTTTATTCTTTTTTTCGGAGCTGGGGACCGAACCCAGGGCCTTGCGCTTGCGAGGCAA 

1750 1770 1790 

GTGCTCTACCACTGAGCTAAATCTCCAACCCCTGAAGGCCTCTTTCTTTCTGCCTCTGAT 

1810 1830 1850 

AGTCTATGACATTCTTTTTTCTACAATTCGTATCAGGTGCACGAGCCTTATCCCATTTGT 

1870 1890 1910 

AGGTTTCTAGGCAAGTTGACCGTTAGCTATTTTTCCCTCTGAAGATTTGATTCGAGTTGC 

1930 1950 1970 

AGACTTGGCTAGACAAGCAGGGGTAGGTTATGGTAGTTTATTTAACAGACTGCCACCAGG 

1990 2010 2030 

AGTCCAGTGTTTCTTGTTCCTCTGTAGTTGTACCTAAGCTGACTCCAAGTACATTTAGTA 

2050 2070 2090 

TGAAAAATAATCAACAAATTTTATTCCTTCTATCAACATTGGCTAGCTTTGTTTCAGGGC 

2110 2130 2150 

ACTAAAAGAAACTACTATATGGAGAAAGAATTGATATTGCCCCCAACGTTCAACAACCCA 

2170 2190 2210 

ATAGTTTATCCAGCTGTCATGCCTGGTTCAGTGTCTACTGACTATGCGCCCTCTTATTAC 

2230 2250 2270 

TGC ATG C AGT A ATTC AACTGG AAAT AGTAAT AAT AAT AAT AG AAAT AAAATCT AG AC TC C 

2290 2310 2330 

ATTGGATCTCTCTG AATATGGGAATATGTAACTTAAGAAGCTTTGAGATTTCAGTTGTGT 

2350 2370 2390 

TAAAGGCTTTTATTAAAAAGCTG ATGCTCTTCTGTAAAAGTTACTAATATATCTGTAAG A 

24 10 2430 
CTATTACAGTATTGCTATTTATATCC ATCCAG 
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FIG.4A 



FIG.4B 
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FIG.6A 
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FIG.6B 




FIG.6C 
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FIG.6D 
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FIG.6J 
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FIG.7C 



FIG.7D 
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FIG.7E FIG.7F 




FIG.7G 



FIG.7H 




FIG.8C 
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(263) 



1 1 -5 0 3 6 1 6 



[09] 

FIG.9A 



10 30 50 

CCTTATATAARACGTCATGATTGCCTGGGCTGCAGAGACGCACCTAGCACTGACCCAGCG 

70 90 110 

GCTGCCTCCTGAGGTTTCCCGAGGACCACAATGAACAAGTGGCTGTGCTGCGCACTCCTG 

M U K W L C C A L L 

130 150 170 

GTGCTCCTGGACATCATTGAATGGACAACCCAGGAAACCCTTCCTCCAAAGTACTTGCAT 
V L L H 1 1 E W T T Q E T I. P P K Y L H 

190 210 220 

TATGACCCAGAAACTGGTCATC AGCTCCTGTGTGACAAATGTGCTCCTGGCACCTACCTA 
YDPETGHQLLCDKCAPGTYL 

250 270 290 

AAACAGCACTGCACAGTGAGGAGGAAGACATTGTGTGTCCCTTGCCCTGACCACTCTTAT 
KQHCTVRRKTLCVPCPDHSY 

310 330 350 

ACGGACAGCTGGCACACCAGTGATGAGTGTGTGTATTGCAGCCCAGTGTGCAAGGAACTG 
TDSWHTSDECVYCSPVCKEL 

370 390 410 

CAGTCCGTGAAGCAGGAGTGCAACCGCACCCACAACCGAGTGTGTGAGTGTGAGGAAGGG 
QSVKQECHRTHNRVCECEEG 

430 450 470 

CGTTACCTGGAGATCGAATTCTGCTTGAAGCACCGGAGCTGTCCCCCGGGCTCCGGCGTG 
RYLEIEFCLKHRSCPPGSGV 

490 510 530 

GTGCAAGCTGGAACCCCAGAGCGAAACACAGTTTGCAAAAAATGTCCAGATGGGTTCTTC 
VQAGTPERNTVCKKCPDGFF 

550 570 590 

TCAGGTGAGACTTCATCGAAAGCACCCTGTATAAAACACACGAACTGCAGCACATTTGGC 
SGETSSKAPCIKHTMCSTFG 

610 630 650 

C TC CTGCTAATTC AG AAAGG AAATGC AAC AC ATG ACAACGTGTGTTCCGG AAAC AG AG AA 
LLLIQKGHATHDNVCSGNRE 

670 690 710 

GCCACGCAAAAGTGTGGAATAGATGTCACCCTGTGTGAAGAGGCCTTCTTCAGGTTTGCT 
ATQKCG I DVTLCEEAFFRFA 

730 750 770 

GTTCCTACCAAGATTATACCAAATTGGCTGAGTGTTTTGGTGGACAGTTTGCCTGGGACC 
VPTKI IPNWLSVLVDSLPGT 
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FIG.9B 



790 810 B30 

AAAGTGAATGCCGAGAGTGTAGAGAGGATAAAACGGAGACACAGCTCACAAGAGCAAACC 
KVNAESVERIKRRHSSQEQT 

850 870 890 

TTCC AGCTGC TG AAGC TGTGG AAAC ATCAA AAC AG AG ACC AGG AAATGGTG AAG AAG ATC 
FQLLKLWKHQNRDQEMVKKI 

910 930 950 

ATCCAAGACATTGACCTCTGTGAAAGCAGCGTGCAGCGGCATCTCGGCCACTCGAACCTC 
IQDI DLCESSVQRHLGHSHL 

970 990 1010 

ACCACAGAGCAGCTTCTTGCCTTGATGGAGAGCCTGCCTGGGAAGAAGATCAGCCCAGAA 
TTEQLLALMESLPGKKISPE 

1030 1050 1070 

GAGATTGAGAGAACGAGAAAGACCTGCAAATCGAGCGAGCAGCTCCTGAAGCTACTCAGT 
E I ERTRKTCKSSEQLLKLLS 

1090 1110 " 1130 

TTATGGAGGATCAAAAATGGTGACCAAGACACCTTGAAGGGCCTGATGTATGCCCTCAAG 
N W R I KNGDQDTLKGLMYALK 

1150 1170 1190 

CACTTGAAAACATCCCACTTTCCCAAAACTGTCACCCACAGTCTGAGGAAGACCATGAGG 
HLKTSHFPKTVTHSLRKTMR 

1210 1230 1250 

TTCCTGCACAGCTTCACAATGTACAGACTGTATCAGAAGCTCTTTTTAGAAATGATAGGG 
FLHSFTMYRLYQKLFLEMIG 

1270 1290 1310 

AATCAGGTTCAATCCGTGAAAATAAGCTGCTTATAACTAGGAATGGTCACTGGGCTGTTT 
NQVQSVKISCL 
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FIG.9C 



10 30 50 

GTATATATAACGTGATGAGCGTACGGGTGCGGAGACGCACCGGAGCGCTCGCCCAGCCGC 

70 90 110 

CGYCTCCAAGCCCCTGAGGTTTCCGGGGACCACAATGAACAAGTTGCTGTGCTGCGCGCT 

JJ M K L L C C h L 

130 150 170 

CGTGTTTCTGGACATCTCCATTAAGTGGACCACCCAGGAAACGTin'CCTCCAAAGTACCT 

VFbDI5IKWT T Q E T F P P K Y L 

190 210 230 

TCATTATGACGAAGAAACCTCTCATCAGCTGTTGTGTGACAAATGTCCTCCTGGTACCTA 
HYDEETSHQLLCDKCPPGTY 
250 270 290 

CCTAAAACAACACTQTACAGCAAAGTGGAAGACCGTGTCCGCCCCrrGCCCTGACCACTA 
LiKQHCTAKWKTVCAPCPDHY 
310 330 350 

CTACACAGACAGCTGGCACACCAGTGACGAGTGTCTATACTGCAGCCCCGTGTGCAAGGA 
YTDSWHTSDECLYCSPVCKE 
370 390 410 

GCTGCAGTACGTCAAGCAGGAGTGCAATCGCACCCACAACCGCGTGTGCGAATGCAAGGA 
bQYVKQECHRTHNRVCECKE 
430 450 470 

AGGGCGCTACCTTGAGATAGAGTTCTGCTTGAAACATAGGAGCTGCCCTCCTGGATTTGG 
GRYLEI EFCLKHRSCPPGFG 
490 510 530 

AGTGGTGCAAGCTGGAACCCCAGAGCGAAATACAGTTTGCAAAAGATGTCCAGATGGGTT 
VVQAGTPERNTVCKRCPDGF 
550 570 590 

CTTCTCAAATGAGACGTCATCTAAAGCACCCTGTAGAAAACACACAAATTGCAGTGTCTT 
FSMETSSKAPCRKHTMCSVF 
610 630 650 

TGGTCTCCTGCTAACTCAGAAAGGAAATGCAACACACGACAACATATGTTCCGGAAACAG 
GLLLTQKGHATHDNICSGNS 
670 690 710 

TGAATCAACTCAAAAATGTGGAATAGATGTTACCCTGTGTGAGGAGGCATTCTTCAGGTT 
ESTQKCGI DVTLCEEAFFRF 
730 750 770 

TGCTGTTCCTACAAAGTTTACGCCTAACTGGCTTAGTGTCTTGGTAGACAATTTGCCTGG 
AVPTKFTPNWIiSVLVDNLPG 
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FIG.9D 



790 810 830 

CACCAAAGTAAACGCAGAGAGTGTAGAGAGGATAAAACGGCAACACAGCTCACAAGAACA 
TKVNAESVERI KRQHSSQEQ 
850 870 890 

GACTTTCCAGCTGCTCAAGTTATGGAAACATCAAAACAAAGACCAAGATATAGTCAAGAA 
TFQLLKLWKHQNKDQDIVKK 
910 930 950 

GATCATCCAAGATATTGACCTCTGTGAAAACAGCGTGCAGCGGCACATTGGACATGCTAA 
I I QDIDLCENSVQRHIGHAH 
970 990 1010 

CCTCACCTTCGAGCAGCTTCGTAGCTTGATGGAAAGCTTACCGGGAAAGAAAGTGGGAGC 
L TFEQLRSLMESLPGKKVGA 
1030 1050 1070 

AGAAGACATTGAAAAAACAATAAAGGCATGCAAACCCAGTGACCAGATCCTGAAGCTGCT 
EDIEKTIKACKPSDQILKLL 
1090 mo 1130 

CAGTTTGTGGCGAATAAAAAATGGCGACCAAGACACCTTGAAGGGCCTAATGCACGCACT 
S LWRIKNGDQD TLKGLM HAL 
1150 1170 1190 

AAAGCACTCAAAGACGTACCACTTTCCCAAAACTGTCACTCAGAGTCTAAAGAAGACCAT 
KHSKTYHFPKTVTQSLKKTI 
1210 1230 1250 

CAGGTTCCTTCACAGCTTCACAATGTACAAATTGTATCAGAAGTTATTTTTAGAAATGAT 
RFLH.SFTMYKLYQKLFLEMI 
1270 1290 1310 

AGGTAACCAGGTCCAATCAGTAAAAATAAGCTGCTTATAACTGGAAATGGCCATTGAGCT 
GNQVQSVKI SCL 
1330 1350 
GTTTCCTCACAATTGGCGAGATCCCATGGATGATAA 
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FIG.14B 
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